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Infiltration-proof ; 


Cast iron mains are proof 
against infiltration — joints 
are tight and they stay tight, 


Cast iron pipe should be used 
for any new sanitary lines which 
are to be, or may eventually be, 
a part of a disposal system. 





The Cast Iron Pipe Research Association, 
Thos. F. Wolfe, Research Engineer, 
309 Peoples Gas Bldg., Chicago, Illinois. 
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F'rrom The Plant 


The United States Pipe and Foundry Company has taken a long step towards reducing 
the hazard of damage to which all pipe is subject in transit, unloading and distribution. 
The hazard remains beyond our control but the odds are now overwhelmingly in favor 
of the pipe. In Super-de Lavaud Pipe we offer a cast iron pipe endowed with maximum 


protection against handling hazards — a pipe that is shatter-proofed to the extent that 


IMPACT-RESISTANCE IS INCREASED 100% 


Super-de Lavaud Cast Iron Pipe is centrifugally cast by a patented improved process: 
developed in our Research Laboratory. We have been producing and shipping Super 
de Lavaud Pipe for more than a year. It has the same high tensile strength — the com 





centricity —the self-centering shoulder in the bell—in fact, every advantage and economy 





of de Lavaud Pipe as hitherto made plus an extraordinary increase in impact resistance. 





il 





Please mention WavER WorRKs AND SEWERAGE—it helps. 














Parent 
3 


wal 


a pe Works and Sewerage—March, 1934 


Means Maximum Protection 

















To Under Ground 


Thus, de Lavaud Pipe which for 10 years has rightfully been regarded as ideal 
pipe for service underground now becomes Super-de Lavaud Pipe with maximum pro- 
tection from plant to underground. With Super-de Lavaud Pipe, the handling hazard is a 


negligible factor under any but abnormal conditions in transit, unloading or distribution. 


It is obvious that this pipe will render super-service underground. It possesses the 
same high resistance to corrosion for which cast iron pipe is noted. It exceeds in all 


respects the requirements of the Federal Specifications Board for this product. 








Send for descriptive booklet with complete details. 


UNITED STATES PIPE AND FOUNDRY COMPANY 


GENERAL OFFICES . . . . BURLINGTON, N. J. 
FOUNDRIES AND SALES OFFICES THROUGHOUT THE UNITED STATES 


When writing to advertisers please mention WaTeR WorKs AND Srewerace—Thank you. 
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1818 Pages 
of 
Valuable Data, 


Information, Tables 





and Formulae 





















In*its Twentieth year of publication, the Handbook 
of Chemistry and Physics has been revised and en- 
larged to 1818 pages of vital, accurate information. 
It is the recognized work—the only book of its type 
that is revised each year for Chemists, Physicists, 
Mathematicians, Research workers, Engineers and 
other scientific workers. 


The Eighteenth Edition heralds the revision and 
enlargement of the tables on the Physical Constants 
of Inorganic Compounds. Nearly 1500 compounds 
have been added and additional data supplied to the 
2500 compounds previously listed. More than 750 
Metal-Organic Compounds have been placed in a 
36 page division. 

















Compiled by 
200 Professors 
and Directors 
of 
| Scientific Research 
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The Handbook of Chemistry ana Physics 


340 Pages Revised - 18th EDITION - 162 New Pages 
Just Published 


Here are a few of the outstanding features of this 
new edition of an already world-famous collection: 
Mathematical Section of 237 pages. Tables on the 
Physical Constants of Inorganic, Metal-Organic 
and Organic Compounds occupying 425 pages. Other 
sections give data, tables and information on the 
Elements, Properties of Matter, Heat, Sound, Elec- 
tricity and Magnetism, Light, Definitions and 
Formulae, Photography, Measures and Units and 
Wire Tables. 


Provide yourself with this useful book. It is a time 
saver—library in one volume—a reliable source of 
those facts so essential for your daily work. Use 
the coupon below— it will bring you the Eighteenth 
Deluxe Edition of the Handbook by return mail. 





Book Department, 
GILLETTE PUBLISHING CO., 
400 W. Madison St., Chicago, IIl. 


a copy. 














Please send me ( ) copies of the Handbook of Chemistry f | 
and Physics, Eighteenth Deluxe Edition, at the price of $6.00 


( ) Remittance enclosed ( ) Send C.O.D. 
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CHEMICALS for 
MUNICIPAL PURPOSES 


Ferric Chloride 
Sodium Aluminate + Chlorine 
Perchloron - Chloride of Lime 
Caustic Soda - Alum 











FERRIC 


Y CHLORIDE 


“The disposal of sludge is the sewage 
disposal problem.” That is why munici- 
palities are now using Ferric Chlo- 
ride. Itis the most powerful de-watering 
agent known to condition sewage 
sludges for filtration, incineration or 
fertilizer manufacturing. 

Cut the operating costs of your 
plant by modern sludge disposal 
methods. Mechanical filtration of di- 
gested sludge, through using Ferric 
Chloride, shows a remarkable saving 
when compared with sand beds. 


EXECUTIVE OFFICES, WIDENER BLDG., PHILADELPHIA, PA. 


Branch Sales Offices: New York—Chicago—St. Louis—Pittsburgh—Tacomsa —Wyandotte 
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“THE FOUR 
HORSEMEN 


War - Famine - Pestilence - Death 


. the great enemies of mankind. The 
modern sanitary engineer is mankind’s 
first defender against these dangerous 
foes. In each of the four fields he battles 
to control or eliminate bacterial forces 
harmful to life and health. 


At one point he will seek to prevent the 
spread of destructive bacteria. At another 
he will further the normal processes of 
useful bacteria, and in still another place he 
will seek in the interests of sanitation to 
prevent any bacterial activity whatever. 

Yet in all the varied phases of his work he 
depends for success upon the weapons 


supplied him by the chemist. 


For seventeen years Great Western Electro- 
Chemical Co. has served sanitary engineers 
on the Pacific Coast with chemicals for 
treatment of water supplies and sewage 
wastes. With ample resources for produc- 
tion and with sizeable reserves for quick 
delivery, Great Western continues to 
provide Bear Brand Liquid Chlorine, 
Ammonia and Ferric Chloride to meet the 
increasingly exacting demands of modern 
industrial and municipal sanitation. Our 
engineers will be glad to answer inquiries 
without charge. 





4 x CHLORINE AMMONIA - FERRIC CHLORIDE 


Great Western Electro-Chemical Co. 


Plant: 
Pittsburg, Calif. 





9 Main Street, San Francisco 





4151 Bandini Blvd. 
Los Angeles 



























Chlorination 
in 
Sewage Disposal 


Report of the Committee on Sewage Disposal 
of the Engineering Section 


American Public Health Association 


presented at the Sixty-second Annual Meeting 
at Indianapolis, October 10, 1933 


HE Report on Sewage Disposal is a detailed 

review of the use of chlorination in sewage 
treatment, in its various phases. It contains a brief 
resume of the history of chlorination, the methods 
of application, the theories of chlorination, the effect 
of chlorination upon raw sewage and various treat- 
ed sewages. Particular stress is given to a study 
of the removal of B. O. D. and the effect of chlo- 
rinated effluents upon the streams. The use of 
chlorination in the control of sewage treatment 
operations and its effect in reduction of odors is 
covered, as well as its effect upon sludge digestion. 
Its use in connection with large scale projects to 
protect bathing beaches and water supplies is also 
noted. Numerous, up-to-date references are given, 
with sufficient excerpts to indicate the results ob- 
tained by various authorities, and their conclusions. 
It should prove of interest to everyone who is inter- 
ested in handling sewage and will be of value to 
those more particularly concerned with water sup- 
ply as well. 


38 pages, 
bound in paper covers. 


Free to members of the Public Health Engineering 
Section, American Public Health Association. Seventy- 
five cents to others. 


Order from 


THE AMERICAN PUBLIC 


HEALTH ASSOCIATION 
450 Seventh Avenue, New York, N. Y. 
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DEMANDING .... 


Expert Foundry Technique 


Lugged Pipe and Fitting for High-Pressure lines! 
. . . Here is where expert foundry technique be- 
comes a matter of prime importance . . . With 
many years of specialized experience, the Lynch- 
burg Foundry Company is ideally equipped to 
furnish castings of the highest quality for high- 
pressure lines on short notice . . . Write, wire 
or phone for quick estimates. 
Bell and Spigot Pipe and Fittings. From 4” to 54”. 
Cast Iron Flanged Pipe. From 3” to 84”. 


Cast Iron Flanged Fittings and Flanges. From 1” to 84”. 
Super-de Lavaud Centrifugal Cast Iron Pipe. 





Designed for 
High Pressure 





Special Iron Castings for the Chemical Industry 


LYNCHBURG FOUNDRY COMPANY 


Peoples Gas Building 
Chicago, Ill. 


GENERAL OFFICE - LYNCHBURG, VIRGINIA Empire State Building 
New York, N. Y. 
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THE DEVELOPMENT 


OF 1933 


STABILIZES SLUDGE—AIDS COAGULATION 


BLACKALUM is a compounded filter alum men, using powdered carbon for controlling 
scientifically prepared to aid coagulation and tastes and odors. It checks putrefaction of 
stabilize sludge—producing the effects of pow- sludge, “sweetens” filters, improves coagulation 
dered carbon in coagulation processes. To dem- efficiencies—and frequently saves coagulant. 
onstrate the advantages of Blackalum a short Laboratory demonstrations are only partially 
period of trial use in the plant is convincing. convincing—a plant scale test is wholly so. 
BLACKALUM is offered as an improved coag- Therefore, orders for small triai shipments are 
ulant, not as a taste and odor control material. invited. Each pound of BLACKALUM contains 
For the latter purpose additional carbon is re- more than nine hundred billion particles of 
quired, NUCHAR to serve as nuclei and be dispersed 


BLACKALUM was developed by Water Works through the floc. 


Requests for samples and inquiries for details are invited. 


ACTIVATED ALUM CORPORATION, 420 Lexington Ave., N. Y¥. C. 


A NEW KIND OF 
FILTER ALUM 
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FILTRATION EQUIPMENT CORPORATION ¢ 


LAUGHLIN 
CLARIFYING TANK 
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For the Better Removal of 
| Suspended Solids from Sew- 
age and Industrial Wastes 








i —Permits of usual sedimentation and thick- 
ening operations within a tank, at high 
capacity for a given tank size. 





—Removes solids by positive filtration. 


—Filter bed embraces entire circumference 
of tank, extending inwardly five feet or 
more. 


—Operated with a traveling magnet which 
cleans the filter bed as necessary. 


—Tanks of round or rectangular type for 
any capacity. 


—Low power and low operating cost. 


FILTRATION EQUIPMENT 
CORPORATION 


350 MADISON AVE. NEW YORK 
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Taste and Odor Contro] 
ILLUSTRATED 


bY tere works men thruout the country 
have found NUCHAR the treatment 
most satisfactory and efficient for the job, as 
shown by the following typical expressions 
from customers. 


MICH.: “We use the solution feed. The cost of the treat- 
ment, which has resulted in complete taste and odor removal 
is $1.25 a million gallons. There has been very little change 
in chlorine demand. The treatment has had good results on 
the filter sand. No change has been noted in alum required, 
The cost of this treatment is justified by the good results.” 


FLA.: “We apply Nuchar once each hour. The weighed 
amount is stirred up with about three gallons of water and 
poured into the influent of our No. 2 coagulating basin. 
This method seems quite crude but it produces good results, 
The small amount of carbon which reaches the filters comes 
in at a very steady rate. We have had complete taste and 
odor removal at a cost of $.75 a million gallons. The filter 
runs are about the same.” 


N. Y.: “We feed into the water before it is coagulated, by 
means of a dry feed machine. It has eliminated taste and 
odor at a cost of $1.60 per million gallons. We prechlorinate 
when using carbon. Less chlorine is used in the filter efflu- 
ent. Since using the powdered carbon we have had much 
better coagulation. We use from 14 to VY grain less of 
alum. Sludge in coagulation is rendered inert. Results ob- 
tained from the use of activated carbon surely justify the 
cost.” 


KA.: “The activated carbon is fed in a solution with the 
coagulants and has resulted in complete taste and odor 
removal. The average cost of treatment is $2 per million 
gallons. The filter runs have increased.” 


VA.: “Activated Carbon is applied to coagulated water just 
prior to the point where water enters the filters. Complete 
taste and odor removal was experienced within a very short 
period. The cost of treatment is approximately seventy-five 
cents a million gallons. The use of carbon did not shorten 
our filter runs. Prechlorination is used with the carbon and 
there is little change in the chlorine demand. The results 
obtained from Nuchar have been vety satisfactory and the 
cost is very reasonable.” 


If you have not received your copy of 


“TASTE AND ODOR CONTROL,” 


write for it today. 


INDUSTRIAL CHEMICAL SALES CO.," Inc. 


230 Park Avenue 205 W. Wacker Drive 
NEW YORK, CHICAGO, 
N. Y. ILL. 
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FOR WATER AND SEWAGE TREATMENT 


MERRIMAC 
















Highest Ferric Iron content of any Iron Salt commercially available. 
Readily soluble. 
Low insoluble content. 


Will not cake in storage. 


mR WN 


Granular form for dry feeding. 


Shipments are made promptly. May we quote on your requirements? 


MERRIMAC CHEMICAL COMPANY 


Everett Station, Boston, Mass. 
A Division of 


Monsanto Lhemical Lompany 
St. Louis,U.S.A. 
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A GIkeETTE PUBLICATION 


"EXPERIENCES WITH CHLORINATED- 
"COPPERAS AS A COAGULANT 


Economy and Other Benefits Follow Its Use at Dallas, Texas 


By L. C. BILLINGS 


Superintendent of Filtration, Dallas, Texas 


HEN considering the | 
W\ comparatively long | 
period during which 
various methods of water 
treatment have been in use, 
it seems a bit startling to con- 
clude that, as a general rule, 
designers and operators of 
water purification plants are 
far from the solution of the 
problem of properly coagu- 
lating water. Flexible de- 
signs, patterned to meet the 
characteristics of the local 
water to be treated are lack- 
ing in many instances. Thus, 
there is much to be desired ; 
and, many of our organic 
taste difficulties would be 
greatly lessened if local de- 
signs for mixing clarification 
and settling were better adapted to making possible 
greater flexibility in operation. In addition there is need 
tor better coagulation, sought by way of more scientific 
selections of coagulants. 

Coincident with the interest that is gathering momen- 
tum in the treatment of sewage with ferric sulphates and 
chlorides, produced by the oxidation of iron or its bival- 
ent salts with chlorine, bids fair to come a revival of in- 
terest of waterworks men in the use of these same chemi- 
cals in water treatment. : The availability of low priced 
chlorine makes all this possible and ferrous sulphate oxi- 
dized with chlorine holds great promise as an efficient 





The Author 


economical newcomer into the field of coagulation. 

Dallas, Texas, has used ferrous sulphate and lime as 
primary coagulants since the beginning of its water puri- 
fication history. The policy for doing this has been de- 
termined from the standpoint of sound reasoning, recog- 
nition being given known facts concerning the behavior 
of various coagulants in handling particular types of sur- 
face water. 


Nature of Dallas Water 


The water delivered to the new Bachman Plant at Dal- 
las is of moderate hardness, average 138 P.P.M., maxi- 
mum 205 P.P.M., minimum 74 P.P.M. Bicarbonate 
hardness, average 129 P.P.M., maximum 193 P.P.M., 
minimum 64 P.P.M. Non-carbonate hardness, average 
9 P.P.M., maximum 40 P.P.M., minimum O P.P.M. 
Magnesium is present to the extent of 5 P.P.M. and un- 
der. Color is absent, and turbidities are variable from 50 
to 5,000 P.P.M. 

Most of the supply is drawn from an artificial lake 30 
miles distant. At times of heavy rain the lake supply is 
supplemented by run ‘off from intervening lands of 
heavy clay and rich clay-loam. The pH of the water 
received at the plant is consistently 8.0, making the treat- 
ment somewhat difficult with less than 2 g.p.g. of alum. 
By using lime to moderately soften (4 to 5 g.p.g.), thus 
raising the pH to 8.6, and with not less than 1 g.p.g. of 
FeSO,, (copperas) a fair degree of coagulation can be 
realized. At this pH the precipitation of the hydrates 
of ferric oxide is sluggish, resulting in uneconomical use 
of ferrous sulphate. By raising to pH to 9.5 or 10 with 
lime, the iron sulphate will quickly oxidize and the maxi- 
mum amount of ferric oxide hydrate will floculate. The 


































































































Dallas Filtration Plant with Pumping Station to Left. 


resultant caustic condition of the water under such cir- 
cumstances must be corrected before filtration. This re- 
conditioning can be accomplished by re-carbonation or 
a heavy secondary coagulation with alum which func- 
tions well at this pH. The adjustment with alum is ex- 
pensive and adds considerably to the non-carbonate hard- 
ness. 

Experiments indicate that the pH could be depressed 
to 7 by addition of acid, thus improving conditions for 
action of coagulants; but due to expense of such treat- 
ment and the accompanying increase in permament hard- 
ness the process is not appealing. 


The Bachman Filtering Plant 


The Dallas plant has a total rated capacity of 32 
M.G.D. Provision is made for aeration, softening, pri- 
mary and secondary coagulation, sedimentation and me- 
chanical sand filtration. The plant is equipped for post- 
and pre-chlorination and ammoniation at will. 

The aerator is of the cascade type and the mixing 
chamber has around-the-end baffles with baffles parallel 
the length of the rectangular chamber. Velocity in this 
mixing chamber at 30 M.G.D. rate is 2 ft. per second 
at beginning and 1.5 ft. per second at end of a 30-min- 
ute period. Loss of head through chamber is 19.5 inches. 





Dry Feed Machines Used for Ferrous Sulphate (Copperas) and 
Alum, Filtration Plant, Dallas, Tex. (The Chlorine Is Added 
to the Copperas Solution, Produced by These Machines to Form 
Chlorinated Copperas During Travel to Point of Application). 


The water flow divides at the exit of mixing chamber, 
part going through a 60-inch sluice gate to a distributing 
channel along the side of a primary settling basin. The 
other part of the water is passed through a duplicate ar- 
rangement operated in parallel. 

On leaving the mixing chamber or primary settling 
basin the water flows over adjustable weirs and down 
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under false walls. All settling basins are without baf- 
fles. A secondary around-the-end baffle mixing chamber 
is provided for secondary coagulation between seconda 
settling basin and the filters when needed. The average 
mixing period here is about 10 minutes. 

When operating settling basins in parallel-series the 
basin retention period is 12 hours under average flow 
conditions. It has been found advantageous to use only 
one series of basins or one side at a 30 M.G_D. rate aaa 
under, thereby reducing the retention period to 6 hours 
thus increasing velocity and checking cross current inter- 
ference in settling. 

The filters are of conventional design, sixteen 2-M.G.D 
units, each having 720 sq. ft. effective sand area. Strainer 








Step Type Aerator and Mixing Chambers, Filtration Plant, 
Dallas, Tex. 


system is of the Pittsburgh type. Filter medium consists 
of 30 inches of sand and 18 inches of gravel. Sand ef- 
fective size is 0.45 M.M. and maximum gravel size is 
2 in. with the necessary intermediate grades to give a 
fairly compact gravel layer. Filter equipment consists 
of hydraulic valves, indicating loss of head and rate of 
flow gages, and Builders Iron Foundry rate controllers. 
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Distribution Channels Between Coagulation Basins, Filtration 
Plant, Dallas, Tex. 


Filter washing is by direct pumping, the pumps being 
in duplicate. Application of wash water is at rate of 
8,000 gallons per minute, providing a 16-inch vertical 
rise per minute through the sand bed. 

Quicklime is fed dry and proportioned with a Schaef- 
fer Poidometer which discharges to a slaker. Coagu- 
lants are proportioned dry with Municipal Service 
feeders. 

Disinfection is accomplished by post ammoniation and 
chlorination. Ammonia is applied as a solution of am- 
monium sulphate with an Omega Precision feeder. 
Chlorine is fed through Wallace & Tiernan chlorinators 
from ton containers. 

A 5 M.G. underground clear well storage is provided 
between the filter plant and high service pumping. 
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Graph Showing Comparison of Chemicals Used and Turbidity of Water During Three Months of Use of Iron and Lime 
vs, Chlorinated Copperas and Lime. 







































































Experiments with Chlorinated Ferrous Sulphate 
Early in 1932 comparative laboratory experiments in- 
dicated that the O.5 g.p.g. of ferrous sulphate, after Q 2 ; 
chlorination to oxidize the iron, would produce quicker } o ‘ ; 
and better floc formation in a water of normal turbidity f ; 
than would 1 g.p.g. of ferrous sulphate lime to the same : 5 h i 3 
amount being added in each case. This inspired a trial | : 4 : 
in the plant, introducing the chlorine solution into the : : ; ‘ 
ferrous sulphate lime at the feeding machine solution box, t y Sf 
200 feet from the point of discharge into mixing cham- : g é 
ber. The result was no effective coagulation and dam- i y= & 
age to lead linings of feeding equipment ; and, in a short 4 -* “ st x b 
time a complete stoppage of feed lime. ¢ es ; 2 — é q 
It was then decided to apply the chlorine solution to ; 4 4 Fi 
the ferrous sulphate solution lime about 15 feet before i , eS j 
discharge to mixing chamber. This method was success- 3 3 i 2 2 
ful and permitted a 10-day trial before the chlorine had ; ad " \_ Bares 
drilled a large hole in the iron pipe line opposite the point § IRON 4 " | 
of its entry. This 10-day trial in April, 1933, with raw K ree +, fi] 4 TRANSITE PIPE 3 t 
water turbidity at 75 P.P.M. and alkalinity at 160 P.P.M. 2 onesie! |: I 
gave an average coagulant cost (ferrous sulphate and TOPS T TS i SATS oF AW Co I 
chlorine) of $1.04 per 1 M.G. This cost compared with 1 . 
$1.45 per M.G. during a previous 10-day run with lime my 3 
and ferrous sulphate (no chlorine) where the alkalinity . : : 
and turbidity had been the same in each instance. The a § ¥ 
result represented a saving of 41 cents per one M.G.; 38 3 . 
with better and more effective coagulation in addition. ze Ps : 
Plant Scale Results # CHLORINATION INSTALLATION ‘ 
Beginning November 1, 1933 this method of coagula- BACHMAN PUMPING & PURIFICATION PLANT 
tion was adopted as a regular procedure. Figure 1 gives DALLAS CITY WATER WORKS } 
curves indicating turbidity conditions and chemical appli- DALLAS , TEXAS ss ! 





cation for the period of use of chlorinated-copperas (No- Fig. 2: Arrangement for Chlorinating Solution of Ferrous-Su- 

vember and December, 1933, and January, 1934,) com- phate (Copperas) from Dry Feed Machines and Its Application, 

pared with the same period in 1932-33 without chlori- 

nated copperas. for the application of chlorine solution to the copperas. 
Figure 2 depicts the chlorination arrangement in use solution line. The application of the chlorine is made in 













TABLE I 
Chlorine—Copperas and Lime Copperas and Lime 
Nov., Dec., an., Nov., Dec., Jan., 
1933 1933 1934 Avg. 1932 1932 1933 Avg. 
Turbidity (PPM)— 
Raw Water 
1 Sree 92 81 311 161 79 369 420 289 
ON canes scent ale tors 210 265 3,200 1,225 466 2,266 2,100 1,610 
OS Pre eee 50 32 44 42 40 25 60 42 
Total Alkalinity (PPM)— 
Raw Water 
MS ous ce vuisane wwe 133 143 134 136 138 133 131 1,134 
MOG ckwensevheeasae 143 153 157 151 147 152 190 163 
Ee ee eee 97: 127 69 97 131 56 100 95 
Total Alkalinity (PPM)— 
1 Filtered Water 
HY WS Sy ssaiv'ee dvwee's 51 33 34 39 62 55 a 49 
BN S faata pcuele a bce 67 42 43 50 74 73 45 64 
OO eer 26 26 26 26 ve 29 22 34 
Ph. Alkalinity (PPM)— 
Filtered Water 
ES ese 3 9 10 7 4 6 8 6 
BO: “Sauces scwawce. 6 16 24 15 7 22 21 16 
NI Eh abs Bh acninkid< Vib aa wai me Z 1 y 2 
FeSO, . 
Avg. lbs. per M.G... 71 73 80 74.6 141 157 173 157.0 
Chlorine 
ae Ibs. per M.G.... 8.340 8.757 9.400 8.832 
Ca 
Avg. Ibs. per M.G.. .483 756 693 644 453 521 579 518 
FeSO, 
@ $1.145 CWT. .... $0.813 $0.835 $0.916 $0.854 $1.614 $1.791 $1.980 $1.795 
Chlorine 
@ $3.00 CWT. ..... $0.250 $0.262 $0.282 $0.265 
Total Primary—Coagulant 
Cost per M.G........ $1.063 $1.097 $1.198 $1.119 $1.614 $1.791 $1.980 $1.795- 








Avg. saving per M.G.—$0.67.6 
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BLE 1I—COST OF PRODUCING CHLORINATED 
TA COPPERAS AT DALLAS, TEXAS 
lbs. Copperas (Fe SO4 :7H:O) ..$22.90 f. o. b. Dallas 


Revive required 220 Ibs. @ 3 cts. Ib... 6.60 f. 0. b. Dallas 
Total ..--sceeccere etre treet teens 50 


Based on available iron content*, the following are equal in 





cost : . 
opperas chlorinated at.................. $ 29.50 
| ton 100% ferric sulphate Fe, (SOx): at...... 41.00 
1 ton 100% ferric chloride = a ee 50.75 
1 ton scrap iron and 1.9 tons chlorine =...... 147.50** 


To produce 2.9 tons FeCls**. 
For example: Ferric sulphate f. o. b. Dallas would have to 
be under $41.00 per ton; a ton of scrap iron plus the chlorine re- 
quired less than $147.50 to compete with chlorine and copperas. 


Rey ) 20.1 Ibs. Iron 


i ntent, 100 lbs. copperas = ¢ 58.4Ibs. FeCls 
— 72.0 Ibs. Fes (SOx): 


##Equivalent to 5 tons copperas and 1,100 Ibs. chlorine. 





the ferrous sulphate lime, which is of special material. A 

iece of 4-inch “Transite” pipe is connected to the lead 
jined iron, ferrous sulphate pipe by means of a Dresser 
coupling and chlorine rubber hose is inserted as far back 
from discharge end as conditions will permit, which hap- 
pens to be at 15 feet. When treating flows up to 26 
M.G.D. this period of contact has been sufficient for com- 
plete oxidation of the copperas to the ferric condition. In- 
spection of this installation was made after 3 months 
continuous use and the “Transite” pipe was in perfect 
condition, showing no signs of deterioration. 

Chemical reaction involved in the chlorination of cop- 
peras is as follows: 

3 FeSO,;7 H,O+1.5 Cl,=Fe,(SO,),+FeCl,+21 H,O 

The ferric salts are produced instantaneously and are 
immediately available for the formation of the ferric 
oxide hydrate floc resulting from the reaction with bicar- 
bonates, carbonates and hydrates present in water under 
treatment. One pound of copperas will oxidize to 0.48 lbs. 
Fe,(SO,), and 0.19 Ibs. FeCl, requiring 0.11 Ibs. of 
chlorine. The theoretical ratio of chlorine to copperas is 
1 to 7.8. In practice, only a slight excess of chlorine is 
necessary to obtain the desired result. It is good chemis- 
try to have a fairly accurate control of chlorine concen- 
tration in chlorine solution and 1 lb. of chlorine to 43 
gallons of water seems very satisfactory. 

Table I shows a resume of results for 3 months of 
continuous operation with lime, copperas and chlorine 
compared with 3 corresponding months of the previous 
year when lime and copperas were used without the 
chlorine. 

Prepared commercial ferric compounds ‘have been 
suggested as being more economical coagulants than the 
chlorinated-copperas, but for Dallas conditions, with 
heavy freight charges, our calculations indicate that such 
is not the case locally. 

Table II contains, an analysis of the cost of producing 
chlorinated-copperas vs. that of prepared ferric com- 
pounds. 

On analysis of results obtained the following advan- 
tages of chlorinated copperas are evident : 

1. Floc formation clean cut and of proper size. 

2. Floc particles tough and resistant to breaking up. 

3. Rate of settling is influenced by density of sus- 
pended material. Large amount of coarse suspension in 
raw water or a high bicarbonate alkalinity aids in settling. 

4. Floc ordinarily settles well and residual small floc 
going to filters is distinct and of sufficient volume to load 
sand beds well without building loss of head unduly. 

5. Coagulating effect constant regardless of consid- 
erable variation in pH (8 to 9). 

6. In handling turbidities around 3,000 P.P.M., 0.5 
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g.p.g. chlorinated copperas will do the work if pH is 
elevated above 9.0 with alkalinity showing 5-10 P.P.M. 
caustic. 

7. A saving in coagulant costs results. Over a 3- 
month period an average saving has been 67.6 cents per 
M. G. ($10.50 per day) which amounts to a yearly 
saving of approximately $4,000 at the Dallas plant. 


Vv 
Milwaukee Loses Activated 
Sludge Case 


A court ruling of great importance to many munici- 
palities was handed down March 2 by the U. S. Circuit 
Court of Appeals at Chicago. This affirmed the decision 
of the U. S. District Court for the Eastern District of 
Wisconsin that the city of Milwaukee had infringed the 
Jones patents for the activated sludge process. A sim- 
ilar suit against the Sanitary District of Chicago is 
pending and there are also others against Cleveland and 
Indianapolis. 

The patents on the sewage treatment process on which 
this case was based were obtained in England and the 
United States by the late Walter Jones, iron founder and 
justice of the peace of Starbridge, a suburb of Birming- 
ham, but the defendants claimed that Jones obtained the 
process from Gilbert Fowler, a University of Manches- 
ter professor and chemist of the Manchester water 
works. 

The court found that the process was the discovery of 
Fowler and associate chemists engaged in municipal ex- 
periments, but that its successful development was due 
to Jones, who had had wide experience in sanitation and 
who employed Fowler. 


v 
Ground-W ater Survey in Ohio 


A ground-water survey of Ohio is in progress as a 
project of the Civil Works Administration. This investi- 
gation was instituted at the request of the Ohio Water 
Conservation Board, David C. Warner, executive secre- 
tary, and is being directed by the Geological Survey of 
Ohio. Objects of the survey are: 

1. To determine the level of the ground-water table 
and changes that may have occurred in recent time. 
(Comparison with surveys made by the United 
States Department of Agriculture at intervals from 
1830 to 1890.) 

To determine the thickness of the glacial drift and 

water-bearing horizons therein. 

3. To determine the contour of the rock floor, thus 
outlining the pre-glacial and inter-glacial valleys 
now deeply buried by drift. 

4. To determine the water-bearing horizons in the bed 
rock. 


bo 
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McNutty MEMBER oF CopE AUTHORITY FOR VITRI- 
FIED CLAY SEWER Pipe MANUFACTURING INDUSTRY.— 
Announcement has been made by the National Recov- 
ery Administration that Administrator Hugh S. Johnson 
has appointed Bernard L. McNulty a member, without 
vote, of the code authority for the Vitrified Clay Sewer 
Pipe Manufacturing Industry. Mr. McNulty was named 
as the successor of Ralph Fogg, who has resigned as the 
Administration member of the code authority, in line 
with the policy of relieving N. R. A. officials of the re- 
sponsibilities of participating in code enforcement re- 
sponsibilities. Mr. Fogg is an Assistant Deputy Admin- 
istrator of the N. R. A. Mr. McNulty was president of 
the Marblehead Lime Company of Chicago for eleven 
years and has been in the lime business since 1912. 
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OPERATION OF PRUSS PUMP 
AT BALTIMORE SEWAGE WORKS 


By C. E. KEEFER 


Principal Assistant Engineer, 
Bureau of Sewers, Baltimore, Md. 

HE continued use of the separate sludge digestion 

process at the Baltimore sewage works has made it 

desirable during the past eight or ten years to carry 
on extensive experiments both in the laboratory and the 
field in order to learn as much as possible about the 
process. As part of these investigations a Prtss cir- 
culating pump was purchased at a cost of $1,080, and 
installed in one of the existing digestion tanks at the 
sewage works. The operation of the pump and its effect 
on sludge digestion was observed over a period of a 
year, during which time another tank of a similar design 
but without a pump was kept in operation. At the end 
of the test period it was concluded that the tank with 
the pump produced 21 per cent more gas than the other 
digestion unit. In the latter tank, however, there was 
considerably more liquefaction of solids. As far as could 
be determined, the operation of the pump did not hasten 
the digestion process. 


Experience with Pruss Pumping 


Equipment in Germany 

The desirability of mixing ripe sludge with raw ma- 
terial in order to seed the undigested solids and thus 
promote digestion was recognized many years ago. 
Numerous devices have been used in order to mix sewage 
sludge. One of these, which has been used to a con- 
siderable extent within the past few years in the Essen 
District, Germany, is the Priiss pump, named after its 
inventor. 

In 1925 Blunk and Priiss' were granted a German 
patent, which covered circulating sewage sludge from the 
bottom to the top of a digestion tank. The equipment 
used for this purpose (see Fig. 2) consisted of a vertical 
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Fig. 2—Section of Sludge Tank 12 


pipe suspended in the center of the digestion tank. The 
bottom or suction end of the pipe, which was open, 
terminated just above the tank bottom. In the top of 
the pipe and at the surface of the sludge was an impeller, 
somewhat similar to that used in a screw pump. This 
impeller was direct connected by means of a shaft toa 
vertical motor on the digestion tank roof. The discharge 
from the impeller was radially outward so that the ripe 
sludge drawn from the bottom of the tank was dis- 
tributed over the tank surface, and gradually settled 
again to the bottom. Provision was also made so that 
by running the pump backwards the scum at the top of 
the tank could be discharged at the bottom. Some of 
the first installations were at Essen-Frohnhausen, 
Essen-Nord and Gelsenkirchen. 

The purpose of pumping the gas filled sludge at the 
bottom of a tank to the surface is to permit the release 
of gases. Priiss®** points out that the solubility of 
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1—Sludge Tank 12, Equipped with Priiss Pump, Baltimore Sewage Treatment Works. (Tank on Left Is the Control Tank 
With No Stirring.) 
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hon dioxide in a tank 32.8 ft. deep is twice that at 
“* tank surface. He claims that at this increased pres- 

re the bacteria absorb considerably more carbon 
“4 xide than at normal pressures, and as a result bac- 
al activity is inhibited. The release of this gas, 
therefore, is desirable. He also states that as methane 
is only slightly soluble in water, the bacteria become sur- 
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Fig. 3—CH, and CO: in Gases Produced by Sludge 
Tanks 11 and 12 


rounded with an envelope of methane gas, and are sepa- 
rated from the sludge particles. 

He recommends circulating the tank contents two 
hours daily by pumping sludge to the top of the tank for 
one hour and scum to the bottom for the other hour. By 
following this practice the quantity of gas developed is 
said to be doubled, and twice as much material can be 
digested as in a tank with no stirring equipment. 
Furthermore, difficulties with scum are practically elimi- 
nated, because it is pumped to the bottom of the tank. 
Priiss® states, furthermore, that when fresh solids are 
mixed with ripe sludge, the digested material begins 
again to produce additional gas, which would not have 
been generated if the fresh solids had not been added. 

Fries® gives data on experiments conducted at the 
Essen-Rellinghausen sewage works in order to see if the 
circulating of sludge in the Imhoff tanks would help to 
relieve the overloaded condition. The investigation 
lasted from April 13 to May 10, 1928. The sludge was 
circulated by means of a diaphragm pump from the bot- 
tom to the top of the tank. Approximately 28,300 cu. ft. 
of gas were produced when the sludge was circulated 
and 24,700 cu. ft. when the sludge was quiesent. The 
increase due to pumping was 14.6 per cent. The mois- 
ture in the uncirculated material varied from 82 to 90 
per cent, and the moisture in the circulated sludge was 
about 95 per cent. The carbon dioxide in the gas gen- 
erated by the pumped sludge averaged 25 per cent with 
concentrations as high as 36 per cent. On the whole 
better results were obtained when the sludge was not 
circulated. 

Relative to these unsatisfactory results Prtiss’ and 
Blunk point out that the sludge at the Essen- 
Rellinghausen sewage works was handled by means of 
amembrane pump. In their opinion a pump of this de- 
sign could not be gas tight, and therefore considerable 
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gas must have escaped. They also state that the test 
lasted for four weeks only, a period much too short to 
reach any definite conclusions. 

One of Sierp’s* objections to the stirring of sludge in 
digestion tanks is that the zone of insulating material, 
which lies next to the tank walls, is destroyed and the 
“cold sludge is then mixed with the remaining sludge, 
thus artificially lowering the temperature of the total 
volume of sludge.” He also states that “intensive mix- 
ing of the total contents of a tank prevents the necessary 
stratification of sludge according to its age and degree 
of digestion. It could easily happen, if the contents are 
mixed, that fresh, undigested sludge would be withdrawn 
from the bottom of the tank, while the digested sludge 
would remain in the tank, probably in the upper part.” 

Priiss®?° answers Sierp’s criticisms by stating that 
during five years of experience with the dewatering of 
ripe sludge there has never been any difficulty to speak 
of in drying the material. Priiss admits that, theoreti- 
cally speaking, the sludge withdrawn would contain some 
raw solids, but the amount would be so small that the 
drying would not be more difficult. In fact the “ripe 
sludge contained less organic matter than the ripe sludge 
from a tank” where the sludge was not stirred. In a 
later discussion Sierp™ concludes that sludge circulation 
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Fig. 4—Heat Added and Gas Production Sludge Tank 11 


increases the gas yield from 10 to 20 per cent, that the 
additional volume of gas is mostly carbon dioxide, and 
that there is no proof “that a sludge tank, equipped with 
means for circulating the sludge, can be made smaller 
than usual.” 

Husmann™ reports on the operation of the Priiss 
pumps at the Essen-Frohnhausen sewage works. He 
points out that within a few hours after the circulation 
of sludge has been stopped, the solids begin to separate 
from the supernatant liquor. Two hours after the pump- 
ing of sludge had ceased, he found the sludge to contain 
88.0 per cent moisture at a distance of 15 ft. below the 
tank surface, and even less moisture at greater depths. 
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The upper 15 ft. consisted of sludge liquor with a water 
content varying from 99.34 to 99.65 per cent. Husmann 
also indicates that the carbon dioxide content of the gas 
was 30.65 per cent while the sludge was being pumped 
and 30.35 per cent after circulation has ceased. The 
difference between these two groups of results is very 
small. 
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Fig. 5—Temperature of Heating Water, Sludge and Air, Sludge 
Tank 11 


Pruss Installation in Baltimore 


A study of the literature dealing with the use of 
Priiss sludge circulating pumps indicates that there are 
little published data on the operation of this equipment. 
As conditions at Baltimore are especially suitable for 
studying the operation of a Priiss pump, one of the 
existing sludge tanks was provided with one of these 
units. The operation of this tank was then compared 
with one of almost identical design, which, however, did 
not contain a pump. 

Both of the tanks (see Fig. 1), which are built of 
concrete, are 38 ft. in diameter with walls 12 in. thick. 
The tanks have a depth of 15 ft. at the side walls and 
24 ft. 6 in. at the center with cone-shaped bottoms 6 in. 
thick. Raw sludge enters the tank through an 8-in. pipe 
a few feet below the top, and digested sludge is with- 
drawn from the bottom through an 8-in. pipe. The tanks 
project 12 ft. above the ground with the walls exposed. 
The unit without the Priiss pump has been called Tank 
11, and the one with the pump Tank 12. 

Tank 11, which has been in continuous service since 
Aug. 1, 1930,1* is provided with a reinforced concrete 
roof 414 in. thick, supported by heavy concrete beams. 
The tank contains 20,600 cu. ft. of sludge when filled 
with the under side of the roof submerged. Means are 
provided for withdrawing supernatant liquor through a 
4-in. pipe from two points, one 6.3 ft. and the other 
11.8 ft. below the roof. Five, standard, 2-in. genuine 
wrought iron continuous pipe coils were hung around the 
inside of the tank walls for heating purposes. This 
piping, which is. galvanized, has a radiating surface of 
381.7 sq. ft., and is 0.154 in. thick. 

Tank 12 (see Figs. 1 and 2) is similar to Tank 11 
with the following exceptions. The roof is of reinforced 
concrete, 414 in. thick, and is covered with five-ply, 
asphalt felt roofing material to prevent the escape of 
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gas through the concrete. A layer of bricks, 3 in ¢: 
set in cement mortar, is provided on top of this 
proofing membrane. The bricks provide  suffic; 
weight so that the felt roofing would be held in ner 
in case gas gets between the concrete deck and a 
roofing. The Priiss pumping mechanism is driven 
7%4-hp. motor, which operates at 900 rev. per min, 
mechanism is suspended from the concrete roof and the 
bottom of the suction pipe, which is 300 mm. (11,7 
inches) in diameter, is 24 in. above the tank bottom 
The impeller at the top of this pipe is set so that the 
material pumped is discharged at the surface of the 
sludge. The top of the sludge or scum is 16 in. below 
the under side of the roof. The capacity of the tank y 
to this level is 19,090 cu. ft., ie., 1,510 cu. ft. less than 
Tank 11. The tank is provided with four 2-in. galyan. 
ized, genuine wrought iron pipe coils with a heating 
surface of 286 sq. ft. The pipe, which have a wall 
thickness of 0.154 in., are suspended around the inner 
face of the tank walls. Pipes, 4 in. in diameter, are 
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Fig. 6—Heat Added and Gas Production, Sludge Tank 12 


provided for draining sludge liquor from the tank at 
points 5.68 ft. and 10.43 ft. below the roof. 

The auxiliary equipment used in conjunction with the 
operation of the digestion tanks consists of two gas 
boilers, one with a rating of 212,500 and the other 
420,000 B.t.u. per hr. These boilers supply steam to two 
hot-water heaters. Hot water is circulated through these 
heaters to the pipe coils in the tanks by means of 4 
motor-driven centrifugal pump. This water is measured 
by means of hot water meters, and the temperature of 
the water together with that of the sludge in the tanks 1s 
obtained by recording thermometers, which are calibrated 
at regular intervals. Tank 11 is equipped with two re 


cording thermometers, one 514 ft. and the other 17 ft 
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w the roof on a vertical line approximately 6 ft. 


ol the vertical axis of the tank. Tank 12 has one 
recording thermometer, which is 6.8 ft. below the roof, 


d 6 ft. inside the inner face of the tank wall. The 
os generated by the tanks is measured by means of 
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Fig. 7—Temperature of Heating Water, Sludge and Air, Sludge 
Tank 


Connersville rotary gas meters, and that used by the 
boilers is determined by a meter made by the Maryland 
Meter Works. The excess gas is stored in a gasometer 
with a capacity of 15,100 cu. ft. 


Operation of Tanks 


The period, during which the two tanks were operated 
under conditions as nearly identical as possible, began on 
July 1, 1932, and terminated one year later on June 30, 
1933. As previously stated, Tank 11 had been in service 
for 23 months prior to the beginning of these studies. 
Although Tank 12 was put in operation on June 1, 1932, 
the results obtained during June, 1932, are not given, 
as it was considered desirable to operate the tank for one 
month so that normal conditions would exist. 

The raw sludge digested in these tanks was pumped 
from the preliminary settling basins at the sewage works. 
The material was added once a week, usually on Monday. 
More rapid digestion of the solids would undoubtedly 
have resulted if daily additions had been made, but to 
do so would have seriously interfered with the routine 
operation of the sewage works. The operating procedure 
consisted of withdrawing the required quantity of di- 
gested sludge, or preferably supernatant liquor, if there 
was any present. The tanks were then immediately 
thereafter filled with raw sludge. Samples were obtained 
in order to determine the pH value, temperature, volatile 
matter and moisture. As indicated by Tables I and II, 
the sludge added to Tank 11 contained, on the average, 
72.3 per cent volatile matter with 95.0 per cent moisture, 
and the material pumped into Tank 12 had an average 
of 73.8 per cent volatile solids and 94.8 per cent moisture. 
The quantities of material added weekly to the two tanks 
is given in Table III. It should be noted that somewhat 
more sludge was put into Tank 11 than into Tank 12, 
as the former has a slightly larger capacity. 

The materials drawn from the tanks have been segre- 
gated into two groups: digested sludge and supernatant 
liquor. All materials with a solids content greater than 
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TABLE I—RESULTS FROM TANK 11 WITH- 
OUT STIRRING EQUIPMENT 
Wet Sludge————_ Dry 
Volatile ~ Dry Volatile 
Quantity Moisture Matter Solids Solids 
Cu. Ft. % % Cu. Ft. Cu. Ft. 
Raw sludge added... 167,694 95.0 72.3 8,451 6,163 
Digested sludge 





withdrawn ....... 44,634 94.1 55.2 2,645 1,460 
Supernatant liquor 

withdrawn ....... 123,060 99.6 i d 492 
Estimated number of persons served 12,530 
Estimated tank capacity per person 1.64 cu. ft. 


Gas Production: 
SOME SOl WORE. 5 oo ok ce neseea 2,852,400 cu. ft. 
Re RS os. a cio nseces . 
Daily average per capita served. 0.62 cu. ft. 
Per lb. of fresh volatile solids. . 7.30 cu. ft. 
Heat transfer through pipe coils... 9.29 B. t. u./hr./°F./sq. ft. 
of pipe surface 


TABLE II—RESULTS FROM TANK 12 WITH 
PRUSS STIRRING EQUIPMENT 
———Wet Sludge———_—_ Dry 
Volatile Dry Volatile 
Quantity Moisture Matter Solids Solids 
Cu. Ft. % % Cu. Ft. Cu. Ft. 
Raw sludge added.. 158,948 94.8 73.8 8,198 6,054 
Digested sludge 


withdrawn ....... 101,296 96.4 54.9 3,667 2,013 
Supernatant _ liquor 

withdrawn ....... 57,562 99.6 iets 262 
Estimated number of persons served 12,150 
Estimated tank capacity per person 1.57 ot: £t. 


Gas Production: 
:. &§ 2 Jere 3,352,600 cu. ft. 


EE QUOTE eo sisccre wisiecniasvas 9,185 cu. ft. 
Daily average per capita served. 0.75 cu. ft. 
Per lb. of fresh volatile solids. . 8.70 cu. ft 


9.73 B. t. u./hr./°F./sq. ft. 
of pipe surface 
TABLE III—QUANTITIES OF RAW SLUDGE 
ADDED WEEKLY TO TANKS 


Heat transfer through heating coils 


Tank 11 Tank 12 

Date Cu.Ft. Cu. Ft. 

July 1, 1952. to: HG 2) U95e ea osc iic cs cwsis 2,884" 2,673" 
Feb: 2/7, 1953, to Jaume BW, TOSS. ....ciccseccee 3,605” 3,340° 


*Quantities are equivalent to daily additions, amounting to 2% 
of the tank volumes. 

“Quantities are equivalent to daily additions, amounting to 214% 
of the tank volumes. 





2 per cent have been called sludge, and withdrawal with 
a lower solid content have been classified as supernatant 
liquor. A total of 44,634 cu. ft. of digested sludge con- 
taining 94.1 per cent moisture was removed from Tank 
11, and 101,296 cu. ft. with a moisture of 96.4 per cent 
were drawn from the stirred tank—Tank 12. On the 
other hand 123,060 cu. ft. of supernatant liquor were 
removed from Tank 11 and 57,562 cu. ft. from Tank 12. 

The significance of the above-mentioned figures is ap- 
parent. There was considerably greater liquefaction of 
solids in Tank 11, where the material was in a quiescent 
condition. A total of 114 per cent more sludge liquor 
and 56 per cent less sludge was drawn from Tank 11 
than from Tank 12. The sludge removed from Tank 11 
was in a much more concentrated condition, containing 
64 per cent more solids, than that taken from Tank 12. 
It would seem that a sewage works, provided with sludge 
tanks containing Priiss equipment, would have to have 
considerably more sludge drying facilities than a plant 
where such equipment was not used. On the other hand, 
there would be more supernatant liquor to dispose of 
at the latter type of plant, but where this liquor is added 
either to the raw or the treated sewage, it should not 
increase the flow mere than 0.2 to 0.3 per cent. 

The character of the ripe sludge withdrawn from the 
two tanks, when judged on the basis of volatile solids 
content, was practically the same. The material removed 
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from Tank 11 contained 55.2 per cent volatile solids, 
and that from Tank 12 had 54.9 per cent. These re- 
sults indicate that the tanks digested the solids to about 
the same extent. Apparently there should be little occa- 
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Fig. 8—Moisture and Volatile Solids of Sludge in Tanks 
11 and 12 


sion for apprehension that any perceptible quantity of 
raw sludge would be withdrawn along with the ripe 
material from a tank with Pritiss equipment. 

The gas produced by the tanks is of particular interest. 
During the 12-month period 2,852,400 cu. ft. were gen- 
erated by Tank 11 and 3,352,600 cu. ft. by Tank 12. As 
Tank 11 contained 7.9 per cent more sludge than Tank 
12, the best way to compare the gas productions is on a 
per capita basis. Tank 11 yielded 0.62 cu. ft. of gas per 
capita per day, and Tank 12 produced 0.75 cu. ft—an 
excess of 21 per cent. It is reasonable to assume that 
the circulation of the sludge increased the volume of 
gas generated, but this increase was far from the 100 
per cent reported by Priiss. Contrary to Sierp,’* how- 
ever, there was nothing to indicate that this greater pro- 
duction of gas was due to a larger percentage of carbon 
dioxide being present. Analyses of the gas, which were 
made weekly, are given in Fig. 3. Throughout the 12- 
month period there was an average of 32.6 per cent 
carbon dioxide in the gas generated from Tank 12 and 
31.8 per cent from Tank 11, an increase of 2.5 per cent 
only. This difference was most likely due to the release 
of dissolved carbon dioxide, when sludge near the bottom 
of the tank, was pumped up to the top. 

Figure 4 gives the heat value and quantity of gas 
produced together with the heat introduced into Tank 11 
during each month of operation. The total quantity of 
heat added varied from a minimum of 16,620 to a maxi- 
mum of 108,060 P.t.u. per hr. with an average of 52,850 
B.t.u. The temperature of the raw sludge pumped into 
the tank varied from 48° F. in March to 80° IF. in 
\ugust. As indicated by Fig. 5 the temperature of the 
sludge in the tank was kept between 79.5° and 86.8° F., 
with an average temperature of 83.7° F. The heat added 
to increase the temperature of the raw sludge varied 
from 4,944 to 41,886 B.t.u. per hr. with an average of 
27,130 B.t.u. The average quantity of heat lost due to 
conduction was 25,720 B.t.u. per hr. It was of particular 
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interest to know the conduction losses duri : 
months. For the five-month period femas et om 
to March 31, 1933, these losses averaged 38 850 Btu 
per hr. The gas production varied from a minimu “a 
5,910 cu. ft. per day in January to a maximum of 1126s 
cu. ft. in May. The pipe coils in the tank transmitt 
9.29 B.t.u. per hour per square foot of heating surf : 
per degree temperature difference. "a 
The heat added to Tank 12 and the gas generat d 
during the investigation are shown in Fig. 6. The hes 
required to raise the temperature of the incoming cold 
sludge averaged 27,591 B.t.u. per hr. The heat lost dy 
to conduction averaged 25,613 B.t.u. per hr., or 107 
B.t.u. per hr. less than the conduction losses from the 
unstirred tank—Tank 11. The conduction losses from 
Nov. 1, 1932, to March 31, 1933, averaged 35,760 Bty 
per hr. as compared with 38,850 B.t.u. per hr. from 
Tank 11. These results are not in accord with the 
conclusions reached by Sierp,® and Rudolfs™ and Miles 
that the stirring of sludge tends to increase the heat 
losses. The quantity of gas evolved ranged from a 
minimum of 7,523 cu. ft. per day in January to a maxi- 
mum of 11,839 cu. ft. in May. Figure 7 shows the 
temperatures of the air, the sludge and the water used to 
heat the tank. The average temperature of the sludge ip 
the tank for the 12-month period was 85.7° F., or 2° 
higher than the sludge in Tank 11. On several occa- 
sions temperatures of the sludges in the two tanks were 
obtained from the top to the bottom of the tanks at 
one-foot intervals. Below the scum these temperatures 


were generally quite uniform, and correspond closely to 
the temperatures given by the recording thermometers, 
The heat transfer through the pipe coils in Tank 12 
averaged 9.73 B.t.u. per hour per square foot of heating 
surface per degree temperature difference. 

Once a month samples of sludge were collected from 











Fig. 9—Obstruction Removed from Priiss Pump, Sludge Tank 
12, Baltimore Sewage Treatment Works 


the top to the bottom of the tank at one-foot intervals, 
and the moisture and volatile solids were determined. 
The results obtained at each sampling point were aver- 
aged through the year, and are shown in Fig. 8. It was 
expected that the moisture of the sludge in Tank 12, 
especially in the middle and the lower portions, would be 
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bly higher than in Tank 11. Such, however, 
the case. The scum in Tank 11 was usually 
hout 5 ft. thick with a moisture well below 84 per cent. 
On the other hand the scum in Tank 12 was only about 
4 foot thick. Below this 5-ft. scum layer in Tank 11 
the moisture usually varied from about 89.0 to 93.3 

r cent with the denser sludge near the scum. The 
average moisture throughout the whole tank for the 
12-month period was 88.9 per cent. Beneath the scum 
in Tank 12 the moisture varied from 88.3 to 95.2 per 
cent with the denser materials near the top. The average 
moisture of the sludge in the tank was 91.4 per cent. 

The volatile solids at various elevations in the tanks 
gre also shown in Fig. 8. The upper 9 ft. of sludge in 
Tank 11 contained more volatile solids than the material 
in Tank 12. Below this elevation, however, the sludges 
in the two tanks had about the same volatile solid con- 
tent. The average volatile material of the sludge was 
63.8 per cent in Tank 11 and 62.5 per cent in Tank 12. 
As judged by the volatile solids it is reasonable to assume 
that the speed of digestion was at about the same rate in 
both tanks. 
Difficulties Encountered 

As a general rule no difficulty was had with the opera- 
tion of the Priiss pump. On Oct. 24, 1932, however, 
nearly five months after the tank was put in service, a 
violent vibration was observed when the drive motor 
was started. The tank was taken out of service, and 
the pump was inspected. It was found that one of the 
castings enclosing the pump shaft immediately above the 
impeller had become broken. This breakdown was 
caused by a rope-like obstruction (see Fig. 9), which 
had gradually formed over a period of months in the 
impeller of the pump. This obstruction consisted of 
short pieces of string, match sticks, hair, clothes-pins and 
other similar materials, which had gradually become 
woven into a long heavy coil of sufficient strength that 
it could be pulled apart only with great difficulty. In 
view of this experience it would seem preferable to have 
the pumping equipment accessible for cleaning and re- 
pairs by having it outside the tank. 
Summary 


The following is a summary of the results obtained 
when using Priiss equipment in a digestion tank as con- 
trasted with a tank, in which the sludge was not cir- 
culated. 

1. Sludge digestion was not accelerated. 

2. The solid content in the ripe sludge withdrawn 

was much less. 

3. The liquefaction of solids was one-half as great. 

4. Considerably more digested sludge and cor- 
respondingly less supernatant liquor was with- 
drawn. 

The solid content in the sludge throughout the 
main portion of the tank was less. Although the 
difference was not great, it was sufficient to create 
quite a difference in volume of sludge drawn. 
There was less scum formation. 

The heat losses from the tank were no greater. 
There was no increase in the percentage of vola- 
tile solids in the ripe sludge withdrawn. 

There was only a slight increase in the content 
of carbon dioxide in the gas. 

10. The total gas production was increased 21 per cent. 

The sewage works is under the general supervision of 
B. L. Crozier, chief engineer, Department of Public 
Works, and George E. Finck, sewerage engineer, with 
G. K. Armeling, superintendent. Acknowledgments are 
due to Edw. Cromwell, principal sanitary chemist, Paul 
Smith, Harry Weiner and J. W. Bushman, junior chem- 
ists, who assisted in the laboratory and field work. 
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Vv 
Novel Sludge Drying Scheme 
Installed at Plainfield, N. J. 


Spray-drying of emulsions and suspensions is not new 
in industrial processes such as the production of milk- 
powder, soap-powder and the like. The scheme when 
applied to sewage-sludge, however, is decidedly new and 
the first installation at a sewage treatment works is now 
ready to start operation at the Joint Disposal Works of 
Plainfield, and Dunellen, N. J. By the time this issue 
goes to press the new plant, according to John R. Downes, 
Superintendent of the Plainfield plant, should be in 
actual operation. 

The spray-drier consists of a circular chamber, twenty 
feet in diameter and about the same height. <A centrif- 
ugal spraying machine, suspended from the center of 
the roof, atomizes the sludge and throws the resulting 
spray horizontally into the chamber. Hot air is admitted 
and distributed just below the spray table and is sucked 
downward and out through ports around the periphery 
of the chamber and just above the floor. The drying 
takes place as the sludge spray descends through the hot 
air and the pulverant material produced is collected by 
a revolving scraper delivering to a center schute through 
the floor. The moisture in the dried sludge is to be 
maintained at the most economical point which will just 
interfere with the ease of handling. The air is to be 
heated by a coal burning furnace, equipped to burn the 
powdered sludge whenever desired. If such disposal 
proves more economical than marketing it as fertilizer— 
which is not probable in the Plainfield district—sludge 
will be burned continuously. Temperature control is de- 
signed to preclude sludge scorching and odor nuisance. 

The equipment used in the drying plant was developed 
by Industrial Associates, Inc., of New York City, and 
represents an adaptation of their industrial equipment 
to meet requirements in sewage sludge drying. 

In a subsequent issue of WATER WorKS AND SEWER- 
AGE there will appear an article by John R. Downes, 
Superintendent of the Plainfield plant, which. will ade- 
quately describe the new plant and its operation. 
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A SELF-LIQUIDATING WATER 


PLANT IMPROVEMENT 


By CHARLES P. HOOVER* 





ening the city water at 
the Columbus plant, 
was purchased in 200 Ib. bur- 


S' )DA-ASH, used in soft- 
ac 


lap bags from 1908 until 
1931. Cars were unloaded 


by hand, and the bagged ash 
was stored on the lower floor. 
A bag conveyor (see photo- 
graph) was used to transport 
the bags, as needed, to the 
feeding floor, where the ash 
was fed manually into the 
dissolving tanks from which 
it discharged into concrete 
chemical solution tanks which 
have been converted into 
storage bins shown in the ac- 
companying sketches. In 1931 it became possible to 
make a saving of 50 cents a ton by purchasing soda-ash 
in 100 lb. paper bags, and for two years advantage was 
taken of this economy. 

It was possible to obtain a further and appreciable saving 
of $2.50 per ton by purchasing soda-ash in bulk, and for 
some time methods were considered for unloading the 
material in this form, storing, weighing and delivering 
it to the dissolvers. In 1925 the pneumatic suction sys- 
tem of chemical handling was first installed in a munici- 
pal filtration plant, and during the succeeding years the 
advantages of the system have brought it into use in al- 
most every new plant using soda-ash, alum, or lime, in 
any reasonable quantity. 

The building at Columbus had not been designed for 
penumatic handling equipment, so the problem was quite 





C. P. Hoover 


*Chemist in Charge Water Softening and Purification Works, 
Columbus, O. 











Old Apron Conveyor Used for Elevating Soda-Ash at Colum- 
Compare This With the Modern Equipment, Shown in 
Accompanying Illustrations, Which Has Replaced It. 
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different from that of incorporating pneumatic convey- 
ing and bulk storage facilities in new plants at the time 
of designing them. It was found, however, that the 
cylindrical concrete soda solution tanks could be con- 
verted to bulk storage bins for dry soda-ash with very 
few changes. There was sufficient space above these 
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for a penumatic receiving station, from which the 
d be conveyed to any of the three bins, or to the 
weigh hoppers, by a screw conveyor. The portion of the 
puilding formerly used for bag storage was ample for 
the installation of weigh hoppers and dissolvers, and the 
final arrangement of the new equipment is indicated in 
es. 
ee erat unloading system consists of the intake 
including flexible hose and an intake nozzle, 
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Chemical Feeder, Columbus, O., Water Softening Plant 


receiving station, filters to clean the conveying air, and a 
vacuum pump. To unload a car of soda-ash, the vacuum 
pump and the motor to drive the discharge mechanism 
under the receiving station are started. Atmostpheric air 
is drawn in at the intake nozzle, and when the nozzle is 
immersed in the material, the inflow of air picks up the 
soda-ash and conveys it in a steady stream at high ve- 
locity to the receiving station. There the abrupt de- 
crease in velocity causes the precipitation of the material 
in the hopper, while the conveying air is drawn up 
through the filters, which consist of three cylindrical 
housings containing cloth tubes. The air passes up 
through the tubes, but the cloth retains the fine dust 
particles, so that only cleaned air is drawn through the 
pump and discharged to the atmosphere. There is an au- 
tomatic arrangement to clean the dust regularly from 
the cloth tubes in each filter compartment, so operated 
that the dust feeds out of the system continuously with 
the coarser particles. 

The soda-ash, which is discharged through the rotary 
air lock, may be taken by screw conveyor to either of 
the three storage bins, or directly to process. Each of 
the three weigh hoppers hold 5 tons of ash, so 15 tons 
of each carload can be taken directly to these hoppers, 
while the balance can be held in the car until time for 
demurrage to start on the car or it can go to the storage 
bins. To take the ash from storage to the weigh hoppers, 
a second intake pipeline is used. The hose and nozzle 
are attached to a “reclaiming” line, and the nozzle can 
be inserted in any bin through an access door. The three 
concrete storage bins do not hold a sufficient reserve of 
soda-ash to meet all requirements, so a bagger is installed 
beside the weigh hoppers. As much material as may be 
required can be unloaded from a car, bagged, and stored 
in the same manner as was followed before the installa- 
tion of the pneumatic system. 


Chemical Feeder 


A motor driven feeder is bolted to the bottom of each 
weigh hopper and both hopper and feeder are supported 
by weigh levers. The weigh levers are connected to a 
weigh beam which is calibrated from 0 to 10,000 Ibs. in 
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2 lb. graduations. When the hopper is filled with soda- 
ash, the poise on the weigh beam is moved manually to 
the point where it indicates the weight of the material 
in the hopper. When the machine is put into operation 
the poise is mechanically driven inward on the beam 
at the rate at which it is desired to feed soda-ash. This 
rate is adjustable between O and 2,500 Ibs. per hour. 
As the poise is driven inward, the scale beam becomes 
unbalanced and raises at its outward end. The move- 
ment of the weigh beam completes an electrical circuit 
which starts the feed motor. Material is then fed out 
of the hopper until the weigh beam is again balanced 
and the feeder motor circuit is broken. This cycle of 
operation is kept up until the hopper is empty. 

The soda-ash is delivered by the feeder of each hopper 
into dissolvers which have motor driven paddles. <A 
mixture of water and steam flows through the dissolver 
all the time it is in service for the purpose of dissolving 
the soda-ash and delivering it to the water entering the 
baffled mixing chamber under the floor of the chemical 
storage house. 

The soda-ash is actually weighed out by this feeding 
equipment. It is in this respect, therefore, different from 
most of the dry feeding machines used for feeding water 
softening and purification chemicals by volume and it is 
felt that the results obtained by weighing are more ac- 
curate and dependable. 

This feeder or any other feeder will go through the 
motions of feeding without feeding at all. And, that is 
what would happen if the soda-ash did not flow to the 
feeder. To forestall this possibility, a tell-tale has been 
provided at the end of each weigh beam. If the soda- 
ash does not flow from the bin the beam of the scale 
becomes unbalanced as the poise moves inwardly. This 
upward travel of the beam upsets a mercoid switch which 
cuts in a warning siren which continues to make its self 
heard until an operator shuts it off or eliminates the 
cause of the improper feeding. 
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1. Poise is set to balance weight of Soda Ash in Hopper 
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Scale Beam Arrangement on Chemical Feeder, Columbus, O. 
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Economy of the New System 

The pneumatic conveying system was guaranteed to 
handle 5 tons of soda-ash per hour, and delivers regu- 
larly between 7 and 8 tons. It is therefore possible to 
set a carload of soda-ash, and unload it completely in one 
day. The system operates under suction so there is no 
dust nuisance anywhere, and the cloth filters prevent the 
loss of any material through the vacuum pump. One 
operator at the intake nozzle constitutes the only manual 
labor required, and the whole system is simple and con- 
venient to control. 

The present estimated annual consumption of soda- 
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ash at the Columbus plant is 3,000 tons, which means a 
direct saving of $7,500 per year through the use of the 
new system. On this basis the cost of the complete 
change will be liquidated in about 15 months. In addi- 
tion, the water plant is more modern, working conditions 
are improved, and operating costs will be lower in the 
future. 

The plant was designed in the Water Division of the 
city. The Downing & Hetrick Co., Columbus, O., were 
the general contractors. The unloading equipment was 
furnished by the Dust Recovering & Conveying Co. 
(Now operating as the Dracco Coporation), Cleveland, 
O., and the chemical feeding devices by the French Oil 
Mill Machinery Co., Piqua, O. 

v 
Economy of Operating Low Head 
Sewage Pumps With High-Speed 


Motors 

By CHARLES YEOMANS 

President, Yeomans Brothers Company, Chicago 

AS is well known to every centrifugal pump designer, 
to obtain high efficiencies on low head work, pump 

speeds must be kept down. Conversely, in the operation 

of polyphase motors such as are ordinarily used for driv- 

ing such pumps, the highest efficiencies and maximum 

power factors are obtained at high speeds. Fortunately, 


























Two of the Five Yeomans Non-Clogging Sewage Pumps In- 
stalled for the City of Oshkosh, Wis. Driven by Allis- 
Chalmers Motors Equipped with Falk Speed Reducers. 


the recent development of the geared-head motor makes 
it possible to produce a compact pumping unit in which 
the maximum economy in power consumption can be ob- 
tained in both pump and motor—this, despite the slight 
transmission loss through the reduction gears. 

Two pumping stations built by the city of Oshkosh, 
Wis., recently in connection with a sewerage system de- 
signed by Greeley & Hansen, Consulting Engineers, of 
Chicago, serve to demonstrate the desirability of pump- 
ing equipment of this type. The ratings and perform- 
ance of the geared units in these stations (see illustra- 
tion) are as follows: 


Motor Motor Pump Pump Effi- 

G.P.M. Head H.P. R.P.M. R.P.M. ciency % 
2080 20 ft. 15 1750 580 75 
3470 22 ft. 30 1750 490 78 
2080 10 ft. 10 1750 360 79 
6950 12 ft. 30 1750 243 79 


Comparing the efficiency and power factor of the 
geared-motor, furnished with the second unit listed above 
(including gear losses), with that of a direct connected 
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motor running at the pump speed of 490 RPM 
the following: a 


30 H.P. (1750-490 R.P.M.) geared motor—Full load 


INE oie cione Caisse doe vt hem ac eamoneeee oe poms = 

Power factor cibe hh ate At dik ais aah een. ae — ee 
30 H.P. (490 R.P.M.) motor direct connected—Full 

Oe WI ips 00d. caneccs cash cnthhear eccec = 84% 


Power factor 


sabi gata ates ranted nubs. on = 72% 
Now if one should undertake to improve the motor ef- 
ficiency and power factor by driving the pump with a 
direct connected motor at 850 RPM there would result 
some improvement in motor efficiency and power factor 
over that of the 490 RPM motor; but, we would at the 
same time have a drop of 8 to 10 per cent in pump ef- 
ficiency. Therefore, it becomes quite clear that considq- 
ering all phases of the problem the geared-motor jis to 
be preferred under these conditions. And, comparing 
the overall efficiencies of pump and motor in the three 
alternate arrangements one will find about the following: 


With 1750-490 R.P.M. geared motor................... 69.2% 
With 490 R.P.M. direct connected motor............... 65.5% 
With 850 R.P.M. direct connected motor............... 60% 


When further considering the fact that the first cost 
of a 1,750 RPM motor (including the gear set) is less 
than that of a 490 RPM motor, without gears, the argu- 
ment for the geared-head motor drive becomes still 
stronger. 

The motors are of Allis-Chalmers make, equipped with 
Falk helical gears running in oil. There is no objection- 
able vibration or noise created, even though the pumps 
and motors in the Oshkosh station are mounted on welded 
steel bases and the motor frames are very small in com- 
parison to the pump casings. The bases are built up 
under the motors to a rather high box section and this 
condition might be expected to amplify any gear noise. 

The pumps are Yeomans Type “HNC” equipped with 
two-port (enclosed) non-clogging impellers and double 
Timken tapered roller bearings. 


v 
Water Sales Subject to Sales Tax in Illinois 


The State Department of Finance of Illinois has issued 
a ruling that water sales are subject to the 2 per cent 
state sales tax. The ruling follows: 


“Water companies engaging in the business of selling 
or furnishing water to consumers are liable for retailers’ 
occupation tax with respect to their receipts from such 
sales, whether furnished on meter or flat rates. In in- 
stances where such companies enter into contracts with 
municipalities or private persons, under which the water 
company agrees to furnish water at all times, to be made 
available through hydrants, and the consideration there- 
for is a specific amount to be paid by the purchaser of 
the water per hydrant per annum, the total receipts from 
such hydrant rental fees are within the Act, and are 
deemed to be receipts accruing from the sale at retail of 
water. 

“This ruling applies with equal force with respect to 
municipal water companies as it does with respect to pri- 
vate companies.” 


v 
F. W. Gilcreas Joins N. Y. State 
Department of Health 


F. W. Gilcreas, formerly chemist with Weston and 
Sampson, Consulting Engineers of Boston, Mass., has 
accepted the position of Chief of Chemical Laboratory 
in the Division of Laboratories and Research, N. Y. 
State Dept. of Health, Albany, N. Y. Mr. Gilcreas 


takes over the duties of the late L. M. Wachter. 
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PERFORMANCE OF DEARBORN’S 
CHEMICAL SEWAGE TREATMENT PLANT 


Results of a 30-Day Test of the Laughlin Process and Screen Filter 


By A. M. BUSWELL, Ph. D. 


Chemical Engineer, Urbana, Illinois 


to a limited extent for more than fifty years, but 
the process has not aroused much general interest 
until the last two or three years. 


Earlier investigations, dating about 1905 to 1910, in- 
dicated that chemical coagulation was not capable of 
producing more than about a 60 per cent purification of 
the sewage even with rather large dosages. The per- 
colating or trickling filter was capable of 75 to 85 per 
cent purification and was therefore preferred where a 
high quality effluent was required. The compactness and 
low first cost of chemical treatment plants was attractive, 
but the cost for chemicals, together with the inferior 
quality of the effluent, turned attention away from this 
process. 

The development of the activated sludge process about 
twenty years ago gave promise of affording a compact 
installation, low in first cost, capable of turning out an 
effuent of highest quality. The idea of purifying sew- 
age by blowing air through it caught the popular fancy 
and “activated sludge” took the center of the stage to 
the practical exclusion of attempts to improve other 
processes. 


Within the past few years, however, a renewed interest 
in chemical precipitation has appeared. The difficulties 
encountered in obtaining uniform results with the acti- 
vated sludge process and the cost of conditioning and 
drying the sludge are partly responsible for this shift in 
interest. Equally important factors are the outstanding 
advances in the chemistry of coagulation and the im- 
provements in manufacture of chemicals, which have 
made possible the production of certain coagulants at a 
fraction of their former cost. 


Crea ime treatment of sewage has been employed 


Briefly, the developments in chemical coagulation, re- 
sulting from research in the water treatment field, may 


be listed as follows: 1. Adjustment of the hydrogen ion 
concentration for optimum coagulation. 2. Introduction 
of gentle stirring to promote floc formation prior to 
sedimentation. 3. Introduction of some inert material 
to weight the sludge. 4. Return of the precipitated 
sludge. 5. Decrease in cost of ferric salts. 6. Use of 
liquid chlorine. With these means for improving pre- 
cipitation at the chemists’ disposal, it is but natural to 
expect that modern results from the chemical treatment 
of sewage should surpass those of a quarter of a century 
ago. 

One of the interesting recent applications of chemical 
treatment is to be found at Dearborn, Michigan, where 
is practiced a combination of chemical coagulation with 
lime, ferric salts and paper pulp; sedimentation; and, 
rapid filtration through a Laughlin magnetite sand screen. 
The Dearborn plant and its operation have been de- 
scribed in previous papers™®) which pointed out that 
the local problem was primarily one of sludge treatment 
rather than sewage treatment. The installation handles 
the sewage from about 12,000 people plus the sludge 
from the sewage of 147,000 people. The sludge is thick- 
ened by decantation, conditioned with lime and filtered on 
Oliver filters, the cake being hauled to a dump. The 
amount of sludge was so disproportionate to that encoun- 
tered under normal conditions that published operating 
data’) can scarcely be interpreted in terms of what the 
process would do when treating sewage alone. 

In order that data on chemical precipitation and the 
Laughlin filter might be obtained, which would be of 
general interest and applicable to normal situations, the 
writer was asked to assist in formulating an operating 
schedule for the Dearborn plant which would provide 
for separating the treatment of domestic sewage from 
that of sludge treatment. The schedule as planned was 
followed for one month (October 28 to November 29, 
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West Side (Chemical) Sewage Treatment Plant, Dearborn, Mich, 
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1933), during which time an extensive sampling 
analytical program was carried out. 


General Description of the Dearborn Plants 


and 


The city of Dearborn, Michigan, has two sewage 
treatment plants in operation, serving a combined popula- 


tion of 159,000. 
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Fig. 2—Flow Sheet, Dearborn Sewage Treatment Plant, 


Shown in Plan. 


In 1932 the original Imhoff tanks of the East 
Plant were converted to plain sedimentation tanks 


Side 


, the 


sludge from which has since been pumped about 3 miles, 
through an 8-inch pipe line, to the new West Side Plant, 
which makes use of the Laughlin process of chemical- 


mechanical treatment. 


The plant, placed in operation in 


March, 1932, was designed and built under the direction 
of Mark B. Owen, Superintendent of Public Works and 
Engineering, and the firm of Hubbell, Hartgering & 


Roth of Detroit, served as consulting engineers. 


It was 


designed for an ultimate capacity of 60 m.g.d. with com- 


plete pumping equipment for this purpose installed. 
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are in service and the remainder of the present equi 

is designed to handle a combined sewage and slud es 

of 8 mg.d. Completely equipped, this ole te 

$478,853. Be 
The various units of equipment which comprise th 

plant and the several steps in the process are indicated i 

the two accompanying flow diagrams (Figs. 2 and 3) : 


Arrangement for Test 


Normal operation of the plant was changed during th 
test run. The treatment of East Side sludge and Wes 
Side sewage were separated, the sludge being conditioned 
in the No. 2 Laughlin unit, leaving the No. 1 unit for 
handling the West Side domestic sewage alone. 

The flow of 1.7 m.g.d. from the West Side sewer 
being considerably less than the 4 m.g.d. rated capacity 
of No. 1 clarifier, was supplemented by pumping orale 
sewage from the East Side Plant to the West Side Plany 
through the pipe line used ordinarily for the transfer of 
sludge. 


Strength of Sewage and Flows 


During the 30-day test the influent to No. 1 clarifier 
which consisted of about 1.7 m.g.d., West Side sewage, 
0.7 m.g.d. East Side sewage, and 35,000 gallons per day 
of sludge filtrate, on the 19 days when the Oliver filters 
were in operation, had an average 5-day B.O.D. of 113 
p.p.m. with a maximum of 226 and a minimum of 69, 


The gravity sewage and the pumped sewage discharged 
to a common wet wall from which it was pumped to the 
influent channel of No. 1 Laughlin unit by one or more 
pumps arranged to cut in or out automatically with the 
change in depth of water in the wet well. The average 
flow during the test period was 2.4 m.g.d. and a typical 
daily pumping record showed a rate of 3.2 m.g.d. from 
8 o’clock in the morning to 4 in the afternoon, and 2.1 
m.g.d. from 4 p. m. to 8 a. m. The maximum rate re- 
corded was 4.25 m.g.d. and the minimum was 0.8 mg.d. 
The flows were measured and recorded by a Simplex- 
Venturi meter which was cleaned and checked at the 
beginning of the experiment. 


Chemicals and Chemical Feed 


Lime and Paper: The lime used was high calcium 
(pebble) lime until November 22—hydrated lime being 
used thereafter. Paper pulp was made from waste paper 
collected from schools and elsewhere. 

At two locations in the floor between the lime and 
paper bins are two scales for weighing lime and paper. 
The required weight of lime and paper is delivered 
every 5 minutes by mechanical conveyor to the feed 
hopper of one of the pebble mills. These mills, cylin- 
drical and similar to concrete mixers, are driven by 




























































































Oliver vacuum type filters with a capacity of 40 m.g.d. _10-hp. motors and revolve at about 22 r.p.m. The re- 
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suiting mixture (slurry) passes to sumps from where it 
«< pumped by self-priming Nash-Jennings pumps to the 
ening sewage as it passes through a baffled mixing 
chamber. (See Figs. 2 and 3.) 

Coagulants: The coagulant used for the first 16 days 
of the test was ferric chloride, purchased as a solution 
containing 42 to 44 per cent (FeCl; ). The solution was 
fed through a glass orifice with manually adjustable 
head, the rate of feed, being checked by collecting timed 
samples and determining the iron content. During the 
last 14 days “Calcoag” [a soluble (dry) ferric sulfate, 
containing 75 per cent Fe,(SO,);] was used. It was 
fed dry to a solution tank, the rate of feed being con- 
trolled by a photo electric cell which in turn controlled 
the speed of a motor operating the usual type of hori- 














Fig. 4. Laughlin Up-Flow Screen Filter and Continuous Auto- 
matic Traveling Cleaner. (See Fig. 5 for Section of 
Filter and Cleaner in Detail). 


zontal revolving feeder disc. Since this feeder is still 
in the experimental stage of development, the rates of 
feed were double checked against the weight of “Cal- 
coag” added to the machine hopper. 


The lime feed was regulated to produce, as nearly as 
possible, a coagulated sewage having a pH value of 7.8 
to 8.0. Hourly or half-hourly colorimetric pH tests were 
made by the operator and the lime feed regulated ac- 
cordingly. The dosage of coagulant and waste paper 
was varied to produce the desired quality of floc particles 
and clarity of effluent. 

Mixing: The crude sewage is discharged into a cham- 
ber 24 ft. long, 4 ft. wide at the top, and 1 ft. wide at 
the bottom. Seven transverse baffles equally spaced on 
alternate sides give the liquid a short but vigorous 
mixing before discharging into a channel 11% ft. wide 
and 36 ft. in length which leads to a down pipe at the 
center of the clarifier, equipped with a Laughlin filter 
unit. (See Figs. 1 and 2.) 

_ Clarifier and Filter: The Laughlin Clarifier, with filter, 
is a circular sedimentation tank (60 ft. in diameter, 10 
ft. deep at the outside and 12 ft. deep at the center) 
equipped with a Type K Dorr traction sludge mechanism 
adapted to the tank design. 

_ Around the inside circumference of the tank is a shelf- 
like arrangement 8 ft. wide (see Figs. 4 and 5), which 
supports a coarse grating on which is placed phosphor 
bronze screens with 1 m.m. openings. The screen sup- 
ports a 3-inch deep bed of crushed magnetite [magnetic 
oxide of iron] graded between No. 10 and No. 16 mesh 
screens. 

Coagulated sewage enters the tank at the center 
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through a 7 ft. circular down draught tube and flows 
radially outward and upward through the bed of mag- 
netite on the Laughlin filter. The clarified and filtered 
effluent passes over a number of weirs, in the outer wall 
and into a collecting channel that completely surrounds 
the tank. There is a loss of head of two or three inches 
through the magnetite and this is utilized in washing the 
bed. 

For washing the filter a very unique device was de- 
veloped. A bronze cleaner case as long as the filter bed 
is wide (4 ft. 6 inches) is suspended from the frame 
work of the sludge scraper truss. (See Figs. 4 and 5.) 
The top of the case is a few inches above the surface of 
the liquid. In the bottom is a longitudinal opening over 
which is mounted a long bronze enclosed Cutler- Hammer 
solenoid, with the winding about a vertical axis. The 
solenoid is as long as the cleaner case ; is about 18 inches 
wide and covers a narrow sector of filter bed. As the 
cleaner travels over the surface of the filter the solenoid 
is periodically energized by direct current. When ener- 
gized it picks up violently a narrow sector of magnetite. 
The uprushing liquid (clarified sewage under the few 
inches head) from beneath the screen scrubs and cleans 
the lifted portion of the bed and then overflows the 
cleaner case into a side compartment from whence it is 
pumped back to the coagulated sewage entering the tank. 
The magnetite drops immediately when the solenoid is 
de-energized and is trowelled down smooth by the 
traveling cleaner case. The amount of sewage passing 
as wash water cannot be easily measured but has been 
variously estimated to be 5 per cent of the total flow. 
The solenoid operates at the rate of 16.9 cycles per min- 
ute and the clarifier mechanism and cleaner travels com- 
pletely around the filter in 33 minutes. 


The capacity of the clarifier is based on the filter area 
and not detention period. The filter is rated at 2.33 gals. 
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Fig. 5. Laughlin Filter Bed Cleaner. 


per sq. ft. per min. (capacity of unit 4 m.g.d.) and the 
theoretical detention period in the clarifier is 1 hour 10 
min. At the average rate of 2.4 m.g.d. the theoretical 
detention was 2 hrs. and the filter rate 1.3 gal./sq.ft./min. 


Sludge Dewatering: Sludge is drawn out daily from 
the sump at the center of the clarifiers to large sludge 
sumps and is then pumped to the vacuum filters for de- 
watering. 

The Oliver filters are 8 ft. in diameter by 12 ft. face 
and have 300 sq. ft. of filter area. The cake, removed 
by a scraper, is carried by conveyor belt to two bins—one 
inside the building and one outside—and thence by indus- 
trial railroad to an outside dump and by trucks to farms 
and golf courses. The plant is to be equipped with a 
Herreshoff type furnace for incineration of sludge cake. 















































































































































Sampling Schedule and Laboratory Tests 


Samples of the influent and effluent were taken hourly 
in pint fruit jars, sealed and stored in an ice box having 
a temperature of 40 to 45 F. Experiments indicated 
that 16 per cent of the effluent B.O.D. may be satisfied 
during collection if the samples are held in a large con- 
tainer at room temperature. Cold storage of hourly 
samples was therefore considered essential. 

At the end of each 24-hour period (8 a. m.) amounts 
of each sample proportionate to the flow as recorded by 
the Simplex meter for the hour at which the sample was 
taken, were withdrawn and added to a suitable bottle for 
a composite 24 hr. sample. This sample was submitted 
to the usual tests, the results of which are shown in 
Table JZ. All tests were carried out according to 
“Standard Methods” of the A.P.H.A. and A.W.W.A. 
with the exception of turbidity. This test was made with 
a very convenient turbidimeter employing a photo electric 
cell to measure the light transmitted by the sample. The 
galvanometer had been calibrated against a standard 
turbidity suspension to read direct in p.p.m. 

Since the amounts of chemicals added were not suffi- 
cient to raise the pH of the effluent to the bacteriacidal 
range it was not necessary to acidify before diluting for 
the B.O.D. test. As a precaution the B.O.D. dilutions 
were seeded with settled sewage, a blank being run to 
correct for the oxidizable matter in the inoculum. 

The dilution water was made up every day to be used 
the following day. Eight liters of distilled water were 
vigorously aerated with compressed air for 30 minutes. 
Sodium bicarbonate to the extent of 300 p.p.m. was then 
added, and the solution seeded with 100 cc. of effluent 
from the East Side Plant, which had been filtered 
through coarse filter paper. The water was mixed thor- 
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oughly, tightly stoppered and allowed to stand overni ; 
before being used, at which time it contained on the 
average about 8 p.p.m. dissolved oxygen. 


Results vn 


The results of the experiment are presented in Table 
I and II. Table I shows that a total of 71.87 miffed 
gallons of sewage were treated during the 30-day test 
run, or an average of 2.4 m.g.d. The maximum dail 
rate was 3.49 m.g.d. and the minimum 1.64 m.g.d. The 
lime used averaged 220 lbs. per million gallons, varyin 
from a maximum of 381 to a minimum of 113, the varia. 
tion being due in part to the necessity for taking care 
of occasional amounts of acid wastes. The coagulant 
in terms of iron (Fe), averaged 86 pounds per million 
gallons and varied less widely than the lime. The paper 
feed was kept at about 160 lbs. per million gallons except 
when difficulty with the pebble mill interrupted the feed 
The average was 153.5 lb./m.g. From Table IT it js 
seen that the final effluent had a pH appreciably below g 
and an alkalinity slightly below that of the crude sewage. 
The turbidity of effluent varied from 12 to 50 for the 
twenty-four hour composite samples with an average of 
24. The settleable solids which averaged 3.2 cc. per 
liter in the raw sewage were reduced to a trace in the 
effluent and the suspended solids determined gravametri- 
cally (Gooch crucible) were reduced from 226 in the 
raw to 18 in the effluent, a reduction of 92 per cent. 
The suspended solids showed a loss of only 55 per cent 
on ignition and under microscopic examination were 
found to contain a considerable amount of paper fiber, 
30th the oxygen consumed (digestion with perman- 
ganate) and B.O.D. show the same percentage purifica- 
tion—namely, 75 per cent. The B.O.D. figures will 
probably be regarded as the more important and these 





TABLE I—DATA ON PLANT OPERATION WITH RAW SEWAGE 
Dearborn, Michigan, November, 1933 





























———_—_—__——- Lime Feed ———_—_—_——__ —_——————-Coagulant— —— Paper 
Cale. as Fe 
Flow CaOin CaOFed_ Total CaO lbs. Total Ibs. Total lbs. Ibs. Ibs. 
Date m.g.d. Filtrate Ibs. CaO per m.g. Ibs. per m.g. Ibs. per m.g. perday  permg. 
FeCl; 
3 S| ee 174 686 860 265 567 175 195 60.2 320 99 
i 3 | Bee 3.49 340 417 757 217 515 147 177 50.6 584 167 
ae a 308 181 489 156 485 155 167 53.4 576 184 
CE 314 308 622 293 445 210 153 72.4 576 272 
i oer 3.18 194 288 482 151 742 233 255 80.4 96 30 
SS Serer 1.70 a 504 504 296 640 377 20 129.8 378 222 
ae eee 6 aan 286 286 113 615 243 212 83.7 352 139 
Nov. 6 2.30 260 171 431 187 548 238 189 82.0 576 250 
a Fe ae 450 450 218 697 338 240 117.0 184 89 
wot. @..0.«85 on 270 226 496 206 626 260 216 89.5 ods ada 
a 1.88 ae 290 290 154 510 270 176 93.0 42 22 
| Sarre = 279 212 491 213 603 262 208 90.2 348 151 
New. 81....+-- ga0 331 331 150 510 232 176 79.8 540 245 
Nov. 12.. 2.69 co 403 403 150 685 255 236 88.0 471 175 
Nov. 13.. . 2.38 277 222 499 210 566 236 195 81.3 232 98 
Paw, 36. ccuvcs wee 176 200 376 151 601 252 207 87.0 298 124 
Calcoag 

Nov. 15. 1.64 274 142 416 253 816 497 171 104. 245 149 
Mev: 36.....+- e008 262 302 564 219 1,068 415 224 87.2 252 98 
a: Sore 1.94 360 360 185 1,302 670 273 141. 382 197 
Nov. 18.. 2.42 379 379 157 1,067 - 441 224 92.6 336 139 
a. See & ata 230 230 115 917 456 192 95.6 336 167 
ee ee 277 312 589 253 909 390 191 81.8 358 154 
Nov. 21 3.40 140 496 636 187 1,235 373 259 78.2 430 126 
Nov. 22. 2.20 236 380 616 280 1,078 489 226 103. 360 164 
Nov. 23.. 2.14 177 443 620 290 940 439 197 92.2 398 186 
Nov. 24.. 2.00 251 368 619 310 694 346 146 72.6 360 182 
Nov. 25 2.37 ; 548 548 231 596 252 125 52.6 360 152 
Now. 20..0..<: 2.17 a 565 565 260 845 390 198 81.8 360 161 
NOW. 27 -cvcces 280 372 489 861 381 978 432 205 90.5 359 159 
Nov. 28.. 2.39 282 565 847 355 845 390 198 81.8 360 151 
ROMMEL ac veccdiect ee 4,863 10,754 15,617 ae 6,051 10,469 oe 
yO eo er eer ee eee 220.2 201.7 86.44 360 153.5 
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TABLE IlL—ANALYTICAL RESULTS —NOVEMBER, 1933 
pH Alk. M.O. Turbidity Set. Solids Sus. Solids Total Solids O2 Cons. B.O.D. Total Fe Rainfall 
Raw Eff. Raw Eff. Raw Eff. Raw’ Eff. Raw Eff. Raw Eff. Raw Eff. Raw Eff. Raw Eff. Inches 
“76 80 252 216 550 20 7.0 Trace 400 18 838 514... .. ae. ee 
ms 676 78 «(248 232 «475 18 45 ie ae 6 eee 128 33 = 
—..... 75 78 254 225 750 33 7.5 512 22 1,028 56 .. .. Re 0 ag = 
Sea 80 80 24 234 175 17 60 a a ee BS, ices Sere ee 
_s. 79 78 208 18 162 32) 13 91 22 649 556 27° 12:5 Sea ne 
mea’. 75 79 = 238 206 «2250 20 «24 ia) ae oo co ee ee ie ee a eee 
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*Extrapolated from 4-day determination. 


show a reduction from 113 in the raw sewage to 28 in 
the efluent—an improvement of 75.2 per cent, without 
chlorination. 

The effect of the Oliver filtrate on the B.O.D. of the 
effluent is seen by comparing the average effluent B.O.D. 
for the days when the filter was not in operation (22 
pp.m.), with the average of 28 p.p.m. for the entire 
experiment. This increase is attributed to the liberation 
of amines and other soluble organic products, during 
the conditioning of the sludge w ith heavy lime applica- 
tions, and would not be removed in any considerable 
amounts by the coagulation process. If these substances 
had been present in amounts proportional to the actual 
sewage treated, namely, the filtrate from 2% tons of 
sludge a day instead of from 15 to 20 tons per day, an 
effluent B.O.D. of less than 28 p.p.m. would have been 
obtained. 

Occasional appearance of pickle liquor wastes (ferrous 
sulphate) in the influent raised the question as to whether 
they were present in sufficient amounts to make a cor- 
rection of the coagulant figure necessary. Accordingly, 
daily determinations of iron were made on the influent 
and effluent samples from November 8 to the end of 
the run. The data indicate an average of 4.5 p.p.m. of 
Fe in the untreated influent and 2.6 p.p.m. in the effluent 
or a removal of 1.9 p.p.m. Fe in addition to the Fe 
added as coagulant. Since the amount of iron removed 
was so small in comparison to the variations in daily 
iron dosages it is obvious that its effect was negligible. 

It was not possible in a 30-day run to determine the 
optimum iron dosage, within limits sufficiently narrow, 
to warrant drawing an opinion as to the relative merits 
of ferric chloride and ferric sulfate as coagulants. 


Effect of Magnetite Screen 


It is difficult to obtain satisfactory samples for deter- 
mining quantitatively the effect of the Laughlin mag- 
netite filter, Three 24-hour composite samples, taken by 
means of a hand plunger pump, from just beneath the 
screen, showed suspended solids (Gooch) of 64, 70, and 

p.p.m., respectively. These figures are to be com- 






























pared with an average effluent value of 18 p.pm. The 
amount of solids in the wash water from the filter give 
another measure of the solids removed by it. Four 24- 
hour composite samples of the wash water taken from 
the discharge of the traveling pump, which returns the 
waste water to the influent, showed suspended solids 
(Gooch) of 210, 270, 360, and 410 p.p.m., respectively. 
These data indicate roughly the value of and work done 
by the Laughlin screen-filter. 

Sludge conditioning and filtration were handled during 
this experiment by the regular operating personnel of 
the West Side Plant. The writer is indebted to them 
for the following data which is essential to a picture of 
the whole process—from raw sewage to a stable effluent 
and dried stabilized sludge. 

During the test run 219,000 lbs. of dry solids were 
accounted for, as the result of filtration of the sludge 
from No. 1 Laughlin unit—i.e., about 3,000 Ibs. per 
m.g. Of this, 64,900 Ibs. could be charged off as 
coagulants, paper and inert material in the Prestolite 
sludge used for sludge conditioning. This leaves 154,000 
Ibs. of sewage solids removed—i.e., about one ton for 
each million gallons of crude sewage treated. From the 
suspended solids determination the dry sewage solids 
removed was calculated to be 121,000 lbs. This differ- 
ence is of interest because it confirms previous estimates 
of the error in the suspended solids determination. 

We are glad to express our appreciation to the authori- 
ties of the city of Dearborn for their permission to con- 
duct the test run. We acknowledge especially the advice 
and assistance of Mr. Mark B. Owen, the Director ot 
Public Works of Dearborn, and his staff; also to Messrs. 
Hubbell and Roth of the firm of Hubbell, Hartgering 
and Roth, for the help given in planning the experiment. 
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NEW WATER PURIFICATION PLANT 
AT OTTUMWA, IOWA 


By HORACE A. BROWN 


Superintendent, Water Works, 
Ottumwa, Iowa 


HE source of water 
supply for Ottumwa 
is the Des Moines 
River which originates in 
southern Minnesota, flows 
across Iowa and joins the 
Mississippi River at Keokuk. 
The drainage area above 
Ottumwa is 14,430 square 
miles, the majority of which 
is highly cultivated farm 
lands. Many cities and towns 
are situated along the river 
above Ottumwa, most of 
then discharging raw sewage 
directly into the river. The 
city of Des Moines with a 
population of over 150,000 is 
the largest, and is located 
between ninety and one hun- 
dred miles above Ottumwa 
by river distance. 
Our raw water fluctuates 





The Author 


widely and quickly in turbidity and bacterial counts, and 
during the summer months large quantities of algae are 
present, which impart to the water a decidedly strong 
and disagreeable odor. The bacterial count ranges from 
a few thousand per c.c. to several hundred thousand per 
c.c. within a few hours. A maximum count of over 
6,000,000,000 per c.c. was reached on one occasion, at a 
time of very low river flow, when a heavy coating of 
ice with snow to considerable depth over the ice, con- 
stituted, in effect, a refrigerated pipe line from Des 


Moines to Ottumwa. 


The dissolved oxygen in the raw water ranges from 
three parts per million to between twelve and thirteen 
parts per million, rarely falling below the lower figure 
and holding around ten to twelve during most of the time 
when the water is cool. 

Free or excess carbon dioxide is usually present in the 
raw water and ranges from nothing to fourteen or fift. 
teen P.P.M., the minimum, or entire absence of CO 
being reached during the summer months when algae fe 
at its greatest intensity. The highest which we have found 
to date was 14.96, which was reached on February 20 
1933, when the river was at an extremely low flow and 
frozen over. On this date, because of the ice blanket, 
the dissolved oxygen was only 4.2 P.P.M. 

A total hardness of the raw water of 415 P.P.M, of 
which 102 P.P.M., was non-carbonate, was recorded in 
December, 1932, and is the highest recorded since our 
laboratory was installed. 

After considering all phases and angles of the treat- 
ment problem we decided to install the following type of 
plant which was built in 1932 and placed in operation in 
February, 1933. 


Description of Plant and Process 


The plant consists essentially of an intake; raw water 
pumps; chemical house (containing primary Aeromix, 
chemical feed machines, and chemical storage) ; a Floe- 
culator ; primary settling basin ; secondary settling basin; 
re-carbonation equipment ; re-carbonation settling and re- 
ceiving basins; 8 M.G.D. filtration plant; low lift clear 
water pumps to final aerator and activated carbon treat- 
ment plant; final filtration, and an 8 M.G. clear water 
storage basin. 

The first step of treatment is to pass the raw water 
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General View of Softening-Filtration Plant, Ottumwa, Ia. (Hydr o-Electric Plant, Owned and Operated by the Water W orks Shows 
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k mixing of the lime which we add to the 
ust below the head of the Aeromix which de- 
he Flocculator. Crushed quick lime is fed 
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Special Type of Bottom Used in the Filters at Ottumwa; De- 
signed by the Author. 


through a dry feed machine into a continuous slaking 
machine in which a temperature of 180 to 200 degrees 
Fahrenheit is maintained by the addition of hot water. 
Lime only is added at this point and in sufficient amounts 
to maintain a pH of 10.7 at the end of the Dorr Floccu- 
lator. This throws down all the magnesia and converts 
all bi-carbonates into normal carbonates and leaves a 
hydroxide alkalinity in the effluent of the basin ranging 
from 20 to 30 P.P.M. and a pH of 10.5. The operator 
of the chemical house takes tests of the Flocculator ef- 
fluent each 30 minutes and adjusts lime feed to maintain 
the desired pH. 

The Flocculator consists of a rectangular concrete tank 
18x18x115 feet long, with a longitudinal shaft with nine 
paddle wheels revolving in a vertical plane at three revo- 
lutions per minute. This causes the water to travel 
in a spiral motion as it passes through the Flocculator 
being retained therein 45 minutes, during which time 
an excellent floc is developed. From the Flocculator the 
water passes through a distributing baffle across the inlet 
end of the primary basin. It consists of one-inch vertical 
slots spaced ten inches apart; is 90 feet long and 16 feet 
in depth. After passing the baffle the water crosses an 
eighty foot (four Dorr arm) Clarifier mechanism sup- 
ported on and driven from a center pier. Here the bulk 
of the sludge is deposited and removed. This primary 
settling basin has an actual detention period of six hours. 
The primary Aeromix is so connected that the raw water 
after aeration, can be discharged immediately behind the 
distribution baffle and into the primary basin without pass- 
ing through the Flocculator—the thought being that in 
periods of extreme turbidity preliminary sedimentation 
could be used prior to giving the water chemical treat- 
ment. To date this scheme has not been used. 

The outlet from the primary settling basin is through 


93 


four 18-inch tiles placed four feet below the surface and 
equidistant around the outlet end of the basin. These 
tiles connect to a 30-inch vitrified clay line leading back 
to the chemical house where the water is then treated 
with soda ash. The amount of soda ash is adjusted to 
reduce the non-carbonate hardness to between 10 and 
15 P.P.M. Enough sulphate of alumina is then added 
to bring the pH to 9.8, and the water is passed through 
an “around the end” baffle mixing chamber (20 minutes 
detention) located under the chemical house which dis- 
charges behind a distributing baffle similar to the one just 
described and into the secondary basin. Connections have 
been provided so that the effluent from the primary set- 
tling basin, if used for preliminary sedimentation, can be 
treated with lime, soda ash and sulphate of alumina, and 
passed directly into the Flocculator thence the baffle into 
the secondary basin. The secondary basin is equipped 
with a hundred foot (two arm) Dorr Clarifier mechanism 
mounted on and driven from a center pier. The sludge 
from this basin can be discharged into the river, as is 
the sludge from the primary basin, or it can be delivered 
either into the primary Aeromix or into the “around-the- 
end” baffle mixing chamber by a return sludge pump. 
The last named is at the present time the method of oper- 
ation. 

The secondary basin has a detention period of four 
hours. The effluent from this basin passes through a col- 
lecting baffle system which has vertical slots two feet in 
height and one-half inch in width, the top of this baffle 
being six inches under water when operating normally. 
From the secondary basin the water flows to a suction 
well located outside the basin and adjacent to the filter 
house. In the filter house is located a low lift centrifu- 
gal pump, which lifts the water into another twenty inch 

















Dorr “Flocculator,” Softening and Filtration Plant, Ottumwa, Ja. 


Aeromix which draws in carbon dioxide gas instead of 
air. The Co, is thoroughly broken up into fine bubbles 
which permeate the water and effectively carbonate it. 
The carbonated water enters a receiving well from which 
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it flows into two small receiving basins which are quad- 
rants of circles, one on each side of the filter building and 
connected to each other by a three foot by nine foot 
passage way around the end of the filter building. 

From these basins the water is admitted direct to the 
filter units through eighten inch hydraulically operated 
influent valves located at the back of the filters. 


Carbonating Equipment Involves New 


Use of Aeromix 


The CO, generating equipment consists of an elec- 
trically operated mechanical underfeed stoker burning 











Re-Carbonation Equipment and Scrubber, Softening-Filtration 
Plant, Ottumwa, Ia. “Iron Fireman” Burning Rice Anthracite 
Coal—“Heggie Simplex Boiler and Condenser, All Located on 
Pipe Gallery Floor of Filter Building.” Scrubber with CO: In- 
dicator and Recorder on Operating Floor Level. 20 in. Aeromix 
in Concrete Tank Behind Scrubber and to Left; Aeromix Dis- 
charge Is in Small Tank Outside of Building. Aeromix Unit 
Sucking in Carbon Dioxide Instead of Air Serves as a Re- 
carbonating Unit. 


anthracite rice coal, the boiler has attached to it a con- 
denser for absorption of the heat during the summer 
months. In the winter months the heat is used for 
heating the building. From the stack of the boiler all 
of the flue gas is passed into the bottom of a wet and dry 
scrubber, being sucked through by the pull of the Aero- 
mix on the outlet end and the forced draft of the stoker 
under the boiler. A flow-meter is installed in the gas 
inlet line to the Aeromix and CO, indicator and recorder 
takes samples of the gas at regular and frequent inter- 
vals from the flue leading to the scrubber ; and, makes a 
record of the analysis on the same chart that records the 
volume of gas entering the Aeromix. 

We have found that the volume of flow is very con- 
stant, because the water pumped through the Aeromix 
is maintained at the uniform rate of 5,600 g.pm. The 
dosage of CO, is regulated by changing the percentage 
of CO, in the gas by manual adjustment of the air con- 
trol and the rate of coal fed by the stoker. This enables 
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us to operate on the absolute minimum of coal required 
generate the needed CO, gas, which amounts to appro bs 
mately 400 lbs. of coal per million gallons of a 
treated. The filter operator checks the incoming wall 
every 30 minutes and adjusts the CO, concentration weal 
necessary, usually requiring but two or three ad justmens 
per day. You will note that the Aeromix takes the oleae 
of the usual noisy and troublesome blower required to 
force CO, gas into the water through a pipe grid. 

We maintain a residual of about 0.88 to 1.00 P.PM 
of free CO, (pH 7.7) in the influent to the primary fj. 
ters and no complaints have been received nor evidence 
of red water troubles have been found on the distriby. 
tion system. Our chemist living near the outer limits of 
the distribution system carefully watches the water at his 
home in both the hot and cold water lines and all of 
our employees have been instructed to be on the watch 
at their residences for any evidence of trouble of any 
kind, and to date no traces have been observed either of 
red water or deposit of carbonates. 

We consider it better practice to sacrifice about one 
grain of hardness, (removal lost in reducing the pH 
prior to filtration to about 7.7), then to put a large quan- 
tity of normal carbonates onto the filters which will re- 
sult in serious cementing and cracking of the sand and 
gravel beds, with the final result that the filter beds will 
have to be replaced at quite frequent intervals. Main- 
taining a pH of 7.7 in the influent to the filters elim- 
inates all this and results in a much better tasting water, 
and a water which shows no signs, to date, of being ag- 
gressively corrosive. 


Filter Bottoms of Local Design 


The filters are two million gallon units divided by a 
central wash water gutter into two one million gallon 
units, which operate at the rate of two gallons per square 
foot per minute. The sand used in the filter beds was 
obtained from Muscatine, Iowa and has an effective size 
of .38 to .45 millimeters and uniformity coefficient of 1.3 
to 1.5 and is 30 inches in depth. The underlying gravel 
bed is graded from 1/32 inch to 1 and % inches and 
is 18 inches in depth above the false bottom, the valleys 
of which are filled with the coarse gravel carefullv hand 
placed. 
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Longitudinal Section 


Cross and Longitudinal Sections of Filter Bottom Designed by 
: Horace A. Brown. 


The filter bottom (see illustration) used in the new 
filters consists of a false bottom made of pre-cast con- 
crete blocks finished with inverted “V” shaped tops. 
These block are six inches wide at the base and spaced 
one-half inch apart. They are supported eighteen inches 
above the real filter bottom by two concrete walls eight 
inches thick running longitudinally through the filter 
tank, separating the compartment under the false bot- 
tom into three inter-connected separate chambers. 

Wash water is supplied to, and the effluent taken from, 
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tments through eight inch cast iron pipes, 
full length of these compartments, drilled 
ws of one inch holes spaced eight inches part. 
Be cons of holes are located in the bottom third of the 
oer pipe so that the force of the jet is directed down- 
ward away from the false bottom and against the real 
foor. This filter bottom seems to provide an excellent 
distribution of wash water and eliminates all unwashed 
area in the bottom of the filter. 
The dirty wash water from the filters is stored up in a 
basin under two of the units and is returned to the pri- 
basin through a split suction on the raw water 


these compar 
runnin g the 


mary 
pumps. pees 

Under the remainder of the filter building is a small 
clear water storage basin from which low lift centrifugal 
pumps take the water and deliver it to the final Aeromix 
where final aeration takes place and activated carbon in 
the amount of 25 to 30 pounds per million gallons is in- 
troduced into the clear water. The carbon treated water 
then passes into a settling basin providing two hours 
detention and then through the old rapid mechanical fil- 
ters at a rate of three gallons per square foot per minute 
to remove all of the carbon and produce a fine tasting 
water, sparkling, clear and free from all odors. From 
these old filters the water enters the clear water reser- 
voir which has a capacity of 8,000,000 gallons. 

The water is given a final treatment with ammonia and 
chlorine in the suction line of the high service pumps 
which deliver the water to the consumer. 


Costs of Treatment and Cost of Plant 


In the accompanying Table I is shown average figures 
for each month indicating hardness removed, volume 
treated and costs. The table does not show the quick and 
wide changes in quality of the raw water which make 
our problem of water purification a difficult one. 

It will be noted that the softer the raw water the 
greater is the cost per P.P.M. of hardness reduction and 
the higher the hardness of the raw water the lower is this 
proportionate cost. All of this indicates that the last 
few remaining parts of hardness are the most expensive 
to remove. 

We drew our own general design of this purification 
system which was detailed by the engineering firms of 
Consoer, Older & Quinlan of Chicago, who prepared the 
working drawings. To them we feel very grateful for 
suggestions and ideas brought out during their part of 
the work, and also we feel grateful to Mr. R. Lowe of 
Proportioneers Inc., for his assistance in working out 
some of the details of the re-carbonation layout. 

Construction was carried out under a contract with 
Meier Bros. of Ottumwa on the basis of actual cost plus 
a fixed sum to cover use of equipment and working cap- 
ital. The actual direction of the work and the method 
of prosecuting the work was planned by the writer. All 
labor was taken from the unemployed registration list 
and so rotated that over 1,400 different men were em- 
ployed during the construction. 
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The total cost of this 8 M.G.D. plant, complete, was 
only $227,832.00; the cost of the 8,000,000 gallon clear 
water storage basin was $33,296; and the 42 inch cast 
iron pipe line laid beneath the power canal cost $47,397. 

The entire improvement was financed by an issue of 
Water Revenue Certificates which can be retired only 
from the operating revenue of the Water Department. 
No taxes have been levied for Water Works purposes 
in Ottumwa since 1926. 
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Michigan State College Offers Short Course 


for Sewage Plant Operators 


On March 26-28 the third annual Short Course for 
Sewage Works Operators will be given by Michigan 
State College at East Lansing, Mich., which will be at- 
tended by about 30 operators. The courses, designed for 
beginners and also for advanced students, are to be given 
under the supervision of F. R. Theroux, W. L. Mallman 
and E. F. Eldridge. 
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A. W. W. A. Committee to Study 
Water Supply Code 


Malcolm Pirnie, President of the American Water 
Works Association, has announced the appointment of 
a committee, composed of Managers and Chief Engineers 
of Municipal Water Departments, which will make a 
careful study of the Code drawn by the Water Supply 
Utilities Institute. The immediate intent is that of co- 
operation with the Institute to make it attractive for 
municipalities to operate under the Code. 


Evolving ways and means of creating greater stability 
of employment in municipally operated Water Depart- 
ments, by protecting efficient and faithful employes 
against inexcusable loss of position resulting from politi- 
cal changes in local governments, constitutes one feature 
of the ultimate goal of this committee. In other words, 
the end to be attained is that of placing positions of re- 
sponsibility in municipal water works on an even footing 
with those in the commercial water works industry, where 
ability is the sole criterion of tenure of position and ad- 
vancement. 


This committee is headed by W. W. Brush, Chief 
Engineer, Department of Water Supply, New York 
City, and is composed of W. G. Bank, Newark, N. J.; 
Seth M. Van Loan, Philadelphia, Pa.; W. W. Hurlbutt, 
Los Angeles, Calif.; Andrew B. Mauzy, Jersey City, 
N. J.; Franklin Henshaw, Scarsdale, N. Y., with A. V. 
Ruggles serving as secretary. 

Note: The Code of the Water Supply Industry has 
been withdrawn by the Water Supply Utilities Institute 
since the editorial dealing with the Code, which appeared 
in the last issue of WATER WorKS AND SEWERAGE, Was 
prepared. This action was taken in order to allow the 
A. W. W. A. committee an opportunity to take part in 
desired revision of the instrument.—Editor. 





TABLE I—CHEMICAL COST DATA 





Hardness 


-—Cost Per Million—, 
Gallons Per P.P.M. 





Cost Per Raw Final P.P.M. Reduction Non-Car- 

1933 Million Non-Car- Non- Non- Carbonate bonate 
Month Gallons Treated Gallons Carbonate bonate Carbonate Carbonate Carbonate Carbonate Cents Cents 
March a tate 106,000 $17.48 201.3 52.7 83.4 16.0 117.9 d 8.3 21.1 
BS as cc dadale 96,853,000 17.62 170.1 65.5 81.3 pe | 88.8 58.4 8.9 17.0 
RE ei 117,266,000 17.58 169.8 66.0 69.9 9.3 99.9 60.6 8.5 15.0 
REESE 96,700,000 22.11 205.0 65.4 68.4 5.4 136.6 60.0 7.5 19.8 
RNG 83,810,000 20.46 172.8 55.5 54.0 1.0 118.8 54.5 78 20.5 
BE, wiceacieaie 72,537,000 18.62 136.1 45.5 57.1 0.8 79.0 44.7 11.7 21.1 
Sept. Bibs: abe ne 65,813,000 15.68 129.1 46.0 5723 9.5 71.8 36.5 11.5 20.2 

Sulphate Alumina. ..$26.40 per ton f. o. b. Ottumwa, Iowa. 

NO coi ces tad 9.00 per ton f. o. b. Ottumwa, Iowa. 


ms AD sivicens 28.80 per ton f. o. b. Ottumwa, Iowa. 
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CHLORINATION IN SEWAGE TREATMENT 


Its Accomplishments and Limitations Reveal Its Value 


By A. M. RAWN 


Assistant Chief Engineer, County Sanitation Districts, 
Los Angeles, Calif. . 


collection and disposal is not always measured by 

the value of the bonds for construction or the dol- 
lars and cents spent for operation. A toll, which cannot 
be directly evaluated, often manifests itself in one or 
more of many ways; inconvenience and possible menace 
to health to groups of citizens, invasion of riparian rights, 
danger to water supply, accelerated destruction of physi- 
cal works, and loss of public confidence. These are some 
of the commoner ones, but there are others of a like 
order. Any or all of these may result from the con- 
struction and operation of a sewerage system, carefully 
planned and inspired by the needs of public health and 
public welfare. That such troubles make their appear- 
ance is testimony to the fact that some elements in the 
sanitary science are not subject to specific preliminary 
analyses but like epidemics must be met as they arise. 


os cost of sanitary sewage and industrial waste 


Complexities of Sewerage Practices 


So many complex factors are involved in the problem 
of sewage collection and disposal that it is not surprising 
to find the solution difficult. Sewage characteristics 
differ somewhat, not only in separate localities, but 
hourly in the same; its reactions are materially affected 
by the quality of its water content and the source of its 
wastes. Temperature, strength, time of transit through 
the sewers to the point of concentration and velocity of 
flow exercise a profound influence upon its condition, 
both as to odors and its disposition to yield to oxidation 
processes. These variables all compound one with the 
other to produce disorders in a sewerage system which 
results in unforeseen difficulties and exact their price. 


This sounds a little as though I were trying to per- 
suade you that the design of a sewage collection and dis- 
posal system is a venture into the unknown. No such 
implication is intended. Sewage everywhere has many 
common characteristics which indicate a general plan of 
procedure and in the main most systems accomplish their 
objectives fairly well. But, while they are doing so, the 
influence of the many variables is at work giving rise to 
unanticipated troubles and occasionally causing public 
agencies, responsible for the erection of plants and sys- 
tems, to not only doubt the wisdom of their venture but, 
indeed, the very sanity of their technical advisers. The 
science is advancing rapidly, however, and some day may 
witness the erection of a plant for which State Health 
Authorities will have only words of commendation. 


One Method of Overcoming Many Difficulties 


Without attempting to offer any universal panacea for 
the unforeseen ills which sewerage systems and disposal 
plants suffer, this discussion is prepared to relate ex- 
perience in correcting some of the difficulties encountered 
and the advantage taken of the ability of a sterilizing 
element to assist in the job. 

Common among the complaints about sewage collection 
and disposal are those concerning odors. Quite usually 
odors are the product of decomposition and their prin- 
cipal constituent is hydrogen sulphide. To the citizen 
whom the offend they mean one thing, to the sanitary 
official another. The citizen desires their removal 


promptly because they are disagreeable and react to }j 
discomfort and if they are not supressed he wil} a 
times, employ extreme measures to force their elimina- 
tion. To the sanitary official, whose nose is probabj 
better attuned to this condition than that of the lave 
odor is usually the index of decomposition and he thinks 
in the terms of potential destruction of system lines and 
structures and probable difficulties in treatment. 


Fresh domestic sewage is not particularly offensive to 
the sense of smell, therefore, if it can be kept fresh until 
final disposal there will be nothing to offend the noses 
of the critical. Sufficient evidence is at hand to conclude 
that if bacterial action in the sewage is inhibited (effec. 
tively retarded), decomposition will progress but slowly 
and the sewage will remain comparatively fresh. There 
are a number of laboratory means for retarding bacterial 
action in sewage but the most common field method js 
by the introduction of chlorine. 


Stale or septic sewage may and probably will give off 
gases which are extremely offensive. The degree of 
offense will depend upon many factors, principle among 
which are, age, temperature, strength and mineral sul- 
phate content of the sewage. The quality and quantity 
of the odors may be said to vary with any or all of these 
four factors. 

The effects of chlorine upon sewage are manifold. 
Some of the reactions can only be judged by results, 
others are subject to analysis. Chlorine is a bactericide 
with pronounced oxidizing qualities and when sewage is 
chlorinated to produce a residual of the oxygen demand 
is materially decreased and the rate of bacterial repro- 
duction effectively retarded for a considerable period. 
If the bacterial development is restricted and the decom- 
position phenomena retarded, the effects of age, tem- 
perature, strength and mineral content are, to a marked 
extent, nullified and gases which might normally be pro- 
duced within a few hours will not appear for many times 
that period. 

The chlorine demand of sewage is quite usually ex- 
pressed in parts per million. It indicates the amount of 
chlorine required to enter into reaction with such of 
the organic and inorganic sewage constituents as may 
readily combine with it, leaving but a trace of detectable 
chlorine in the sewage water. The chlorine demand may 
also be said to vary with the foregoing four factors. 

Because the chlorine demand increases with the age of 
sewage, it should be apparent that from the standpoint 
of economy, if nothing else, early chlorination is desirable. 
At just what point on the system chlorine should be i1- 
troduced is dependent upon the individual system. No 
set rule can be applied, but the nearer the source it 1s 
added, the less it will take to satisfy the chlorine demand, 
a factor to be equated to the number of chlorination 
stations which one desires to install and operate in sewer 
line chlorination. 


Other Advantages Than Odor Control 

Control of odors is but one of the benefits accruing 
from the chlorination of sewage. In the system with 
which I am most familiar, that of the Los Angeles 
County Sanitation Districts in California, chlorine 1s ap 
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for an entirely different purpose. Conditions in the 
Districts’ system are conducive to septicity. The sewage 
js strong, and in a mixture of domestic and industrial 
waste of high mineral sulphate content. Its average time 
of detention in the collecting lines is 15 hours ; tempera- 
tures are high in summer and only slightly less in winter, 
sewer grades and velocities are moderate. The resultant 
of these conditions prior to line chlorination (chlorine 
application at selected points on the sewer system) was 
the delivery at the Districts’ disposal plant of septic sew- 

e which did not respond readily to an activated sludge 
treatment process. Chlorine was applied in this instance 
to stabilize the sewage enroute to the plant. Control of 
odors was of secondary consideration in this particular 


plied 


instance. 

Results in this case were gratifying. Sewage reached 
the activated sludge plant in such condition that the plant 
capacity was trebled. The sewage upon arrival was 
fresh in odor and in fact; strength as indicated by five- 
day B.O.D. tests was reduced about 25 per cent. Sewers, 
into which the maintenance forces had previously been 
unable to venture without gas masks, showed oxygen in 
abundance after chlorination and the entire system of 
some 1,200 miles of lines can now be entered in safety 
at any location. Odor complaints have practically ceased. 
This illustration, in my opinion, shows quite clearly the 
direct benefits accruing from the correct and timely ad- 
dition of chlorine in this instance. 


Reduction of Oxygen Demand 


For a number of years chlorine has been used in sew- 
age treatment as a bactericide. Its use as an agency to 
effect reduction in oxygen demand is more recent. Fortu- 
nately its ability in the latter operation is not restricted 
to its power as a direct oxidizer. The introduction of 
sufficient chlorine into a sewage to satisfy the chlorine 
demand and leave a slight residual, will reduce the five- 
day B.O.D. several times its direct oxidizing power as 
chemists calculate potential oxidation by chlorine. 
Whether this reduction is absolute or merely a slowing 
down of the rate of oxygen consumption has been de- 
bated. Authorities differ, but the most recent evidence 
is incorporated in a discussion by Levine and Watkins, 
in which the chlorine derivative of acetic acid is said to 
exercise a slower rate of oxygen demand than acetic 
acid. Whatever the reasoning may be, the result is that 
properly chlorinated sewage is reduced 25 to 30 per cent 
in strength, as indicated by five-day B.O.D. determina- 
tions. 


This strength reduction is of importance. Of particu- 
lar interest to the small city is the fact that conditions 
in its sometimes overloaded disposal plant, producing an 
inferior effluent, may be remedied, in whole or in part, 
by applying chlorine to further reduce the oxygden de- 
mand of the effluent, or the sewage strength, and thereby 
increase the plant capacity. Where disposal by dilution 
is effected the decreased strength and semi-sterile condi- 
tion of chlorinated sewage will many times be the decid- 
ing factor in the ability of the diluting body to stabilize 
the oxygen demanding load and preclude putrefaction. 
Disposal by ponding or by soil percolation is benefited in 
much the same manner. 

Chlorination of sewage has, if anything, a beneficial 
effect upon sludge digestion. Prominent investigators 
have demonstrated that the rate of the drop in pH ac- 
companying the first stages of digestion is retarded; a 
factor of economy. As to accelerating digestion there is 
some controversy. From the operation standpoint it is 
satisfactory to know that the benefits of sewage chlorina- 
tion may be experienced without any ill effects to this 
important disposal plant function. 
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There are so many plants using chlorine in connection 
with industrial waste and sewage disposal and for so 
many different purposes that this discussion does not 
permit their enumeration or description. Scarcely an 
issue of the sanitary science journals does not contain 
matter descriptive of the application of chlorine at some 
place to assist in disposal difficulties, and comments upon 
results obtained are quite universally favorable. 


Chlorination of raw sewage in the sewer system is 
usually for stabilization, odor control or structure pro- 
tection. For whatever purpose applied, all are benefited 
although the technique and dosage varies with the pur- 
pose. In the plant chlorine may be applied to raw or 
settled sewage to reduce strength or eliminate odors. 
Applied to primary settling tank effluent it destroys 
odors, increases the efficiency of filter beds and when 
temporarily overdosed, prevents filter ponding and assists 
in the control of the filter fly. In the oxidizing tanks 
of the activated sludge plant it apparently has little piace 
although pre-chlorinated sewage, which carries no res- 
idual past the outlet of the primary clarifiers, has no 
injurious effect upon the activated sludge process as such. 


The application of chlorine to oxidized plant effluents 
is usually for the purpose of sterilization; but oxygen 
demand, if any is reduced. From the plain sedimenta- 
tion or screening plants the effluent may be chlorinated 
for strength reduction or retardation of putrefaction; in 
any event both will be accomplished with the same dose. 


Chlorine dosage varies with the chlorine function and 
chlorine demand and the amount of chlorine to be used 
will depend upon the job to be performed and the con- 
dition of the sewage at the time and place of perform- 
ance. If maximum reduction of strength is to be ac- 
complished, the full chlorine demand must be satisfied, 
with a slight oversupply leaving a perceptible residual of 
chlorine in the liquor. Sterilization of sewage and plant 
effluents likewise demands full satisfaction of the chlorine 
demand plus a slight residual. No less amount will be 
thoroughly effective in either case. A residual of a few 
tenths of a part per million after a contact period of a 
few minutes will just about measure the quantity to be 
used, excepting where large particles of chlorine demand- 
ing substances are thickly dispersed through the sewage. 
For control of odors less chlorine is often required and 
split chlorination, i.e., chlorination of the same sewage 
at two or more points, is frequently beneficial. Trial 
alone can determine this accurately. For control of filter 
fly and prevention of filter ponding the liquid to be fil- 
tered is heavily overdosed with chlorine for short periods 
and repeated as necessary. 


Determination of Chlorine Requirement 


There is but one sure way to determine the chlorine 
demand preliminary to actual installation and operation, 
and that is to conduct somewhat extensive tests of the 
sewage over the system. This is a short job if the sys- 
tem is small, but compounds with its size. The Sanita- 
tion Districts spent many months in making some ten 
thousand analyses of sewage in the lines and at the plant 
prior to temporary location of eight chlorination stations. 
For a small system, treating domestic sewage, the loca- 
tion of the chlorination point, or points, may be more 
obvious and the job done in a short time. The general 
plan of procedure must depend upon the type and mag- 
nitude of the system to be investigated but the sampling 
technique is simple and the tests inexpensive. 

A very satisfactory type of line chlorination station 
is one which can be readily moved from one location to 
another until the best point of application is found. The 
permanent and absolutely best location for dosage is quite 
difficult to determine from a sewage survey. Every one 
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of the eight line stations in the Los Angeles County Sani- 
tation Districts has been changed at least once, some 
of them twice and always with beneficial results. Two 
of them will probably be changed again this summer. 
The small collapsible, corrugated iron buildings are easily 
moved. 

The recent impetus given sewage chlorination can be 
largely attributed to the substantial reduction in chlorine 
price. The reasons for the drop to the current level, of 
from three to seven and one-half cents (depending upon 
quantities consumed), I leave to the manufacturers to 
supply. Nevertheless, at the latter prices, it may be 
profitably applied in correcting such of the sewage col- 
lection and disposal difficulties as it will assist. 


Chemical Precipitation Returning to Favor 


Chemical precipitation, in sewage treatment, has been 
recently revived. It was one of the oldest methods but 
had fallen into disuse through the lack of proper appli- 
cation of principles of coagulation and the expense of 
coagulants. A better understanding of coagulation and 
the advent of cheap ferric chloride inspired the construc- 
tion of a large scale experimental plant at Palo Alto 
where ferric chloride coagulation followed by sedimen- 
tation effected considerably better purification than plain 
subsidence. Coupled with final chlorination, it produced 
an unusually clear, odorless effluent, low in suspended 
solids and high in stability. The use of ferric chloride, 
and other admixtures in sewage sludge, indicates in- 
creased efficiency in sludge filtration and drying. 

There are a number of other difficulties in collection 
and disposal in which chlorine has been used to advan- 
tage, but their significance is not so important as those 
which have been mentioned. A review of the appended 
references will disclose specific cases in which the ap- 
plication of chlorine, or some combination of chlorine 
with other compounds, has been effective in eliminating 
undesirable operation features. 

Chlorine is an assistant, to be employed in ironing out 
the rough spots encountered in sewage practice and in 
refining treatment plant end produces when the process 
and facilities employed have failed to produce desired 
results. The popularity of this reagent for such pur- 
poses is pretty good evidence of its efficiency at such 
tasks. 

Acknowledgment—A paper presented before the sixth 
meeting of the Arizona Public Health Association. 
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Vv 
Association Meetings Scheduled 


March 22-23—New Jersey Sewage Works : 
Hotel Hildebrecht, Trenton, N. J. Secretary, John R. Downe 
Bound Brook, N. J. % 

March 29-30—Michigan Sewage Works Operators Associa. 
tion. State College, East Lansing, Mich. Secretary, W F 
Shephard, State Department of Health, Lansing, Mich, 

April 4-5—Canadian Section, A. W. W. A. Hotel Royal 
York, Toronto, Ont., Canada. Secretary, A. E. Berry, Op. 
tario Department of Health, Toronto, Ont. . 

April 10-12—Southeastern Section, A. W. W. A. Partridge 
Inn, Augusta, Ga. Secretary, W. H. Weir, State Board of 
Health, Atlanta, Ga. 

April 11-13—Indiana Section, A. W. W. A. Memorial 
Union Bldg., Purdue University, Lafayette, Ind. Secretary 
C. K. Calvert, R. R. 3, Box 976-H, Indianapolis, Ind, ; 

April 16-18—Florida Section, A. W. W. A. Daytona Beach, 
Fla. Secretary, L. G. Lenert, Chief Engineer, State Depart. 
ment of Health, Jacksonville, Fla. 

April 20-21—Montana Section, A. W. W. A. Billings, 
Mont. Secretary, H. B. Foote, State Board of Health, Helena, 
Mont. (School for water works operators precedes meeting, 
April 18-19.) 

April 18-19—Illinois Section, A. W. W. A. Hotel Pere 
Marquette, Peoria, Ill. Secretary, A. E. Skinner, Pitometer 
Co., 5311 Kenmore Ave., Chicago, III. 

April—New York Section, A. W. W. A. Binghamton, 
N. Y. Secretary, R. K. Blanchard, Neptune Meter Co., 50 
E. 42nd St., New York, N. Y. 

May 3-4—Maryland-Delaware Water and Sewage Works 
Association. Wardman Park Hotel, Washington, D. C. Sec- 
retary, A. W. Blohm, 2411 N. Charles St., Baltimore, Md. 

May 10-12—Pacific Northwest Section, A. W. W. A. Hotel 
Eugene, Eugene, Ore. Secretary, E. C. Willard, 720 Corbett 
Bldg., Portland, Ore. 

June 4-6—Annual Convention of American Water Works 
Association. Hotel Commodore, New York City. Secretary, 
B. C. Little, 29 W. 39th St., New York City. 

June 15-16—New York State Sewage Works Association. 
Jamestown, N. Y. Secretary, A. S. Bedell, Siate Depart- 
ment of Health, Albany, N. Y. 

June 25-27—Pennsylvania Water Works Operators Asso- 
ciation. State College, Pa. I. M. Glace, Secretary, State 
Department of Health, Harrisburg, Pa. 

June 27-29—Pennsylvania Sewage Works Association. State 
College, Pa. L. D. Matter, Secretary, State Department of 
Health, Wilkes-Barre, Pa. ; 

July 12-14—Virginia Section, A. W. W. A. Martinsville, 
Va. Secretary, H. W. Snidow, State Department of Health, 
Richmond, Va. 

Aug. 23-24—Central States Section, A. W. W. A. Hotel 
Windsor, Wheeling, W. Va. Secretary, H. L. Nelson, Us 
Pipe & Foundry Co., 2435 Koppers Bldg., Pittsburgh, Pa. 

Sept. 3-6—Annual Meeting of American Public Health As 
sociation. Pasadena, Calif. Willimina R. Walsh, Secretary, 
450 Seventh Ave., New York City. 

Sept. 17-19—Rocky Mountain Section, A. W. W. A. Santa 
Fe, N. Mex. Secretary, B. V. Howe, Board of Health, Den- 
ver, Colo. . 

Oct. 15-18—Southwest Water Works Association. Hotel 
Hilton, Waco, Tex. Secretary, Lewis A. Quigley, Supefi- 
tendent, Water Department, Fort Worth, Tex. 
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sEALING ABANDONED COAL MINES 


A Federal Project to Protect Public Water Supplies 


By B. F. HATCH* 


character has ruined streams for water supply pur- 

poses or has added to the difficulty and expense 
of purification. And, in other ways, has destroyed the 
value of streams. : 

During the summer of 1933 mine drainage entering 
the Ohio River and its tributaries was responsible for 
the appearance of free acid as far down stream as the 
confluence of the Muskingum and the Ohio and seri- 
ously affected the water supply of some 5,000,000 people 
residing in the Ohio valley. 

The urgent need of taking steps to reduce mine drain- 
age has been recognized by the Federal Government as 
evidenced by an allotment of $1,500,000 of CWA money 
to be used for curtailment of such pollution by sealing 
abandoned coal mine openings. These funds are being 
expended under the supervision of the U. S.. Public 
Health Service and have been apportioned among the 
several states, on the basis of the relative number of 
openings to be sealed. The work is progressing in each 
state under the direction of the State Health Officer 
through an administrative and supervisory organization 
composed of mining engineers. The working force is 
made up of mining men recruited from the ranks of the 
unemployed. The U. S. Bureau of Mines and the min- 
ing bureaus in the several states are cooperating in an 
advisory capacity in regard to technical details and safety 
methods. : 

While coal companies actively engaged in mining op- 
erations have. cooperated in attempting to correct and 
prevent acid mine drainage in some states, notably Penn- 
sylvania and West Virginia. In these two states, where 
studies of methods of handling mine drainage have been 
in progress for the past several years, the industry as a 
whole has generally taken the position that little perma- 
nent benefit can result from corrective measures at active 
mines until the pollution caused by drainage from aban- 
doned mines is eliminated. Affixing the responsibility for 
pollution from the latter has been difficult if not in many 
instances impossible. 


Fe a number of years mine drainage of an acid 


Theory of Acidification of Mine Drainage 


At the suggestion of the U. S. Public Health Service, 
the U. S. Bureau of Mines inaugurated a study of the 
mine drainage problem in 1924. The conclusions reached 
—and substantiated results from actual sealing operations 
in Pennsylvania and West Virginia—are to the effect 
that exclusion of air (oxygen) from mine workings will 
subdue or eliminate oxidation of pyrites (sulphide of 
iron) which is the source of the sulphuric acid and fer- 
rous iron in mine drainage. If so, the drainage which 
originates largely from water percolating through the 
mine roof will be a normal ground water, differing little 
in character from the water that might be expected if no 
mining operations had been carried on. Based on these 
assumptions the sealing of mine openings appears to be 
the most practical solution to the problem. 


Methods of Sealing Openings 


Several different methods of mine sealing will be em- 
ployed. Dry openings such as shafts, drifts or stopes 


*Assistant Director, for Ohio, Federal CWA Project, Sealing 
Abandoned Coal Mines. 


from which no drainage normally flows will be entirely 
closed with airtight stoppings either of earth or masonry. 
In some cases where the cover is suitable and of suf- 
ficient thickness such openings may be closed by blasting. 
Where the overburden is of a rocky nature or is of in- 
sufficient depth to render sealing by blasting practical the 
openings will be closed by construction of masonry bar- 
riers constructed of brick, concrete or stone. 

Openings from which drainage is flowing are being 












































& 
ene 
Doubfe Dr1ck or 
eguvalent strength ~ Woter about / #" 
obove top at 
Vd... eae 
Damn about i = = 
2% gh By = 
to 3 L-4] f/oor leve/ 
Outlet about hgh 
Tl. 





Doub/e brick Or 
other snasonty of 
eguivalent strengh 2- 


x 


Water sea/ about 
/b wep 
















Woodger box, 
tight aan tile, 
conduit, efc., 17 Floor 
beneath stopping. 


I. ie 


Acid resisting pipe of. 
any desired height 
to Flood 
PECESSOY OC ET 




















MCS 077 Y Gon 








IW. ie 
Acid resisting MasOnry 
goose -€CcKk ae 
Wolter /eye/ 


fa 


==> 


t About /4° 


























Schemes for Sealing Mines (Side Views) 


sealed in such manner as to exclude air but to permit the 
normal outflow of water. It is usually essential that 
water levels be maintained at or near their present ele- 
vation. Otherwise, the building up hydrostatic heads 
may cause damage to adjoining underground or surface 
properties. On old shafts, filled with water, nothing is 
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necessary except to construct an adequate cover. Such 
construction usually involves only a concrete slab rein- 
forced with old mine rails or similar material. In slopes 
where the elevation of the water in the mine workings 
is sufficiently high to reach the mine roof, at some point 
near the outlet, an effective air seal has already been 
established by nature. No work needs to be done on such 
openings unless the decrease in water level in the dry 
season brings about a natural passage of air through the 
mine. 


In drift openings air seals are procured by the con- 
struction of a ‘low dam at a suitable point across the 
mine entrance, together with the construction on the mine 
side of the dam of a baffle extending down from the roof 
to a point sufficiently below the crest of the dam to form 
a trap or water seal—(see sketches). This type of con- 
struction permits normal water flow from the opening 
but prevents the entrance of air without materially raising 
the hydrostatic level in the mine workings. 


It is rather important in most sealing operations to 
avoid flooding the old workings if this can be prevented. 
The old workings often contain a number of “gob” areas 
from which a considerable amount of acid may be leached 
if flooded. 


In some cases the soil cover over old workings is quite 
shallow. Normally a considerable amount of air reaches 
such workings, by the process known as surface “breath- 
ing,” in spite of sealing structures. This interchange of 
air occurs through cracks in the surface with changes in 
atmospheric pressure. In such cases the only effective 
method of sealing is to flood the old workings by build- 
ing a complete barrier to the full height of the drainage 
openings. The hydrostatic pressure developed by such 
construction is relieved by removing the mine water at 
a point above the roof of the mine through an overflow 
channel on top of the masonry barrier—(see sketches). 


Anticipated Results 


Mine sealing, in addition to correcting water supply 
damage, will render smaller streams fit for stock water- 
ing and water in larger streams satisfactory for recrea- 
tional and industrial purposes. 


In most cases the effect of the sealing operations will 
be noticeable only after a considerable lapse of time. 
Before a material improvement can take place, drainage 
now in the old workings must be displaced and oxygen 
now in the workings must be exhausted before oxidation 
of the pyrites is noticeably checked. 

In order to have a record of the improvement effected 
by this project sampling stations, suitably marked by per- 
manent concrete posts, are being established at all drain- 
age openings. Samples of the mine drainage flowing 
from such openings are being collected and analyzed for 
total acidity or alkalinity, free mineral acid and ferrous 
and ferric iron content. Flow measurements are made 
at each drainage opening and entered as a part of the 
permanent record. On tributary streams, heavily pol- 
luted by mine drainage, sampling stations have been estab- 
lished and flow measurements have been made. In the 
future the beneficial effects for this project may be rather 
accurately determined by repeating the survey as often 
as necessary. 

It is hoped that the project may be carried to such a 
point that the all important abandoned mine openings 
may be effectively closed. If this can be accomplished the 
greatest stumbling block in correcting pollution from 
mine drainage will have been removed. The next step 
will be that of correcting pollution from operating mines. 
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Water Authority for North Jersey ea 


Supplies Proposed 


Creation of a water authority having jurisdiction 
all water supplies in the metropolitan area was ady rhe 
by Governor Moore in a special message to the Jeo; 
ture, amplifying a statement on the water situation maa. 
by the Governor five months ago. 7 

Two bills along the lines proposed are pending. The 
difference is that instead of providing for one water ai 
thority, the measures would create one for the northans 
part of the state and the other for the southern. 

Present conditions lead to but one conclusion, the Goy 
ernor informed the legislature. : 


“Unless water supply developments are started jm. 
mediately and completed with all practicable speed by the 
municipalities singly or by a state authority for them 
collectively, the northern part of New Jersey within a 
few years will be faced with a shortage of water, even 
to the extent of necessitating part time operation of jp. 
dustrial plants. 


General features of the Governor's plan contemplates 
the water authority should take over the Wanaque water 
supply system, assuming the interest and amortization 
charges on all outstanding bonds issued for its construc. 
tion. The water authority then would negotiate a loan 
preferably federal if possible, under provision of NRA 
for development of a new supply, referred to by the 
Governor as the “second major project.” 

Estimates of cost submitted by the Governor indicate 
a new supply, yielding not less than 100,000,000 gallons 
a day, can be developed for $35,000,000. With the cus- 
tomary free grant on certain items of labor and mate- 
rial, the net amount of the loan necessary is placed at 
$31,000,000. Security for this loan under the Governor's 
plan would be in the form of forty-year bonds at 4 per 
cent interest, with one-fortieth of the total issue, or 
$775,000, retired each year. 


Upon taking over the Wanaque supply, the water 
authority would set a flat rate per 1,000,000 gallons to 
users of Wanaque water. This would cover the cost of 
operating the system and the interest and amortization 
charges on outstanding Wanaque bonds. When interest 
and amortization charges become due on the federal loan 
for the new supply, the selling price of water would be 
increased to cover the added cost. 


The selling price would be adjusted from year to year 
as might be necessary to avoid an operating deficit. Cus- 
tomers would not be required to guarantee any mini- 
mum amount of consumption, paying only for the amount 
used. This method, the Governor pointed out, would 
place upon users of water the total cost of collecting 
and delivery. 


One advantage claimed by the Governor for his plan 
is that it would afford relief to the unemployed by im- 
mediate prosecution of a project involving the expendi- 
ture of $35,000,000, with its resulting indirect benefits 
to state industries. 

Another advantage, equally important, the Governor 
said, is that municipalities which have financed the 
Wanaque development would be relieved of the resulting 
bonded debt and debt service charges, thus improving 
their financial standing and enabling them to carry on 
their strictly governmental functions with greater ease. 


v 


Texas Towns To RecuLate Utitity Rates.—A bill 
adopted Feb. 27 by the House of Representatives of 
Texas gives all incorporated towns the right to regulate 
utility rates. 
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By PAUL WEIR’ and J. W. ALLEN’ 


fed sampling of the 
water during its pas- 
sage through the various 
steps in water purification 
rocesses is conducive to ac- 
curate and efficient control of 
the process. It was with this 
in mind that satisfactory, but 
inexpensive Water- 
Samplers of the vacuum type 
were devised and installed at 
the Atlanta Filtration Plants. 
At water purification plants 
it has often been found dif- 
ficult to procure the requisite 
number of representative 
‘samples from various points 
in the plant, for the purpose of conducting tests and mak- 
ing comparisons of the effectiveness of each step in the 
process. In several instances, this has been due to the 
inaccessibility of source, inclement weather conditions, 
incorrect type of pumping equipment, limited personnel, 
etc. One or more of the fundamental tests, such as: 
turbidity, visual inspection of floc, pH, residual chlorine 
or chloramine, alkalinity, color, carbon dioxide, etc., 
should be conducted frequently at most plants, if the 
attainment of maximum efficiency in operating purifica- 
tion plants is to be realized. 


This is accomplished at the Atlanta Filtration Plants 


R ELIABLE and simpli- 
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Fig. 1.—Sampler in Developmental Stage. 1—Raw Water; 2— 

% Point of Mixing Chamber; 3—Effluent of Mixing Chamber; 

4—Influent of Sedimentation Basin; 5—Effuent of Sedimentation 
Basin; 6—Water Ejector 


by means of a series of sampling glasses, referred to as 
the Water Sampler, which is located in the chemical 
application building. (See Fig. 1.) The water flows con- 
tinuously from the point of sampling through the glass 
inspection chember, such flow being induced by a partial 
vacuum created by the use of an ejector, operated from 
the city pressure main. There is one sampling glass con- 
nected with each desired point of sampling. A very con- 
venient installation consists of the following arrange- 
ment: (1) Raw Water; (2) Mid Point, third or quarter 
point of Mixing Chamber; (3) Effluent of Mixing 


Superintendent and *Chief Chemical Operator, Filtration Plants, 
Atlanta, Ga. 


[iets oi, 


“THE ATLANTA WATER SAMPLER 


Simplifies Control of Operation in Filtration Practice 


Chamber; (4) Influent to Sedimentation Basin (just 
past maximum precipitation point) ; (5) Effluent of Sed- 
imentation Basin (applied water to filters) ; (6) Filtered 
Water (clear water well if obtainable). 


Value of the Sampler 


This arrangement constantly furnishes the operator 
with ‘a progress picture of the water treatment process 
condensed into a space of approximately four feet. The 
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Fig. 2.—Detail Sketch Vacuum Type Water Sampler, Atlanta 
Filtration Plant 


use of this equipment has proven indispensable in twen- 
ty-four hour operation; because, it trains each operator 
to readily differentiate between proper coagulation or 
other conditions and incorrect ones. The slightest devia- 
tion from efficient treatment can be immediately recog- 
nized and is a decisive factor in the proper and econom- 
ical application of chemicals. Any variation in the quan- 
tity of applied chemical will affect the characteristic floc 
formation and the result appears in the sample-glass 
within fifteen minutes after a change; whereas, the for- 
mer method of sampling required forty-five minutes. 
The Water Sampler also provides the visiting public with 
a visual (step-by-step) picture of the progress of the 
water purification process and indelibly impresses them 
with the phenomena of chemical precipitation. It has 
created more interest than any other feature incorporated 
in the plant. 


Description of the Sampler 


A detail sketch of the principle units comprising the 
Water Saimnpler is shown in Figure 2. The water is 
drawn from its source through a 3% in. pipe line. It 
enters the sample glass at the bottom and flows upward 
to the top. An overflow line conducts it into the suction 
side of the water ejector, from which it is discharged to 
waste. This permits a small quantity of water to pass 
through the glass at all times and continuous, rather than 
intermittent, operation is decidedly preferable. There 
is danger of breaking up the flocculent particles in the 
coagulated water if too high velocity is maintained 
through the sampler jar. In this event, the entire pur- 
pose of the device would be lost. An optimum velocity, 
discharging about three quarts of water per minute, 
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closely approximates conditions in the mixing chamber 
and prevents precipitation in the glass. 

The water to be sampled is circulated through the 
sampling jar by means of a vacuum, which has been 
created by a water ejector, attached to the overflow line 
leaving the glass. Square glass jars offer some advan- 
tage over round jars, due to their great plane surface, 
which readily reflects light through the medium and mag- 
nifies the suspended material. Glass jars of two quart 


capacity or less are recommended for this apparatus and 
the sampling glass should be placed between a source 
of light and the observer. This may be accomplished by 
locating the unit in or near a window for day time ob- 








Fig. 3—Improved Sampler. 1—Raw Water; 2—Coagulated 

Water: 3—Settled Water; 4—Finished Water. (On the Left Is 

the Machine for Making Jar Tests in Controlling Coagulant 
Dosages) 


servation. A 60-watt frosted electric light bulb fur- 
nishes light for each sample jar during the night or 
when natural light is inadequate. Water ejectors of 3% 
in. size and up, may be used for procuring a maximum 
lift of about 20 ft. Several hundred feet of pipe may 
be attached to each ejector and each glass may have its 
own ejector or one ejector may serve an entire unit. As 
far as possible, abrupt angles should be eliminated from 
the piping of the coagulated water lines. All connection 
must be air tight and the use of copper pipe with stream- 
line fittings is desirable. 


Operating the Sampler 

When ever a sample is desired for testing purposes, it 
is procured from the jar in the following manner: (See 
Fig. 2.) 
To Start the Sampler: 


1. Turn on water pressure to ejector 
2. Close Valve (C) 
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Open Valve (D) 
Close Valve (A) 
Open Valve (B) 
Permit to operate thus for a few mj 
build up saudi —_—a 
Throttle valve (D) until water barely 
into pipe (P). 'Y overflows 
Collecting Samples from Jars: 

8. Close Valve (D) 

9. Close Valve (B) 

10. Open Valve (C) 

11. Open Valve (A) to procure sample. 

Various adaptations of the water sampler have proven 
successful at the Atlanta plants during the past two years 
Single and group units have been installed at the gravity 
Filtration Plant to replace worn out plunger type or 
draulic sampling pumps; and, with a considerable aan 
in replacement cost. Filtered water samples are thus 
delivered into the sampling glass free from possible tap- 
water dilution. An accurate and reliable picture of each 
filter discharge is assured, thus revealing a fautly ef. 
fluent from any. one unit. This device also has other pos- 
sibilities and should find a place in all water purifica- 
tion plants of the future. During the past two years 
similar sampling devices have been ‘installed at other 
plants. (See Fig. 3.) 


We wish to express our appreciation for the helpful 
suggestions given by W. Z. Smith, General Manager 
and W. M. Rapp, Superintendent of Construction and 
Distribution, and others of the Atlanta Water Depart- 
ment. 


ASSES 


v 
Illinois Water Company to Test 
Sales Tax Legality 


A friendly suit against the department of finance of 
the state of Illinois to test the department’s power to col- 
lect a 2 per cent occupational tax from water companies 
on water service furnished municipalities will be heard in 
the Lee County Circuit Court some time next month. 
A bill directed against Kenneth L. Ames, Jr., director of 
finance for the state, was filed with E. S. Rosecrans, 
circuit clerk, in behalf of the Dixon Water Company, 
Dixon, Ill. The bill alleges that a tax on water service 
furnished a municipality is illegal. 


Following the enactment of a 2 per cent occupational 
tax by the state legislature the department of finance 
ruled that water service furnished by city or privately 
owned water companies to consumers was tangible prop- 
erty and therefore taxable. Objections to this ruling was 
filed some time ago by the local water company. 

More than 3,000 customers are now receiving water 
service from the Dixon company for which they are 
paying approximately $68,000 annually, the bill states. 
Of this aggregate income, approximately $17,000 is paid 
annually by the city of Dixon for fire hydrant rental, the 
bill points out. This latter item is not taxable, the bill 
contends, as it is almost entirely a service charge. 


v 


WatTeR Works IN Oun10.—In 1930 the Ohio Depart- 
ment of Health reported that 317 municipalities in the 
State owned water plants, of which 77 were surface sup- 
plies and 240 were well water. The surface-water plants, 
however, though not so numerous as those furnishing 
ground water, served a much larger population. Nearly 
3% million persons, or 73.3 per cent of the population 
using city water, were in the surface-water communities, 
and only 1,269,412, or 26.7 per cent, were on the ground- 
water supplies. 
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Valve and Hydrant Inspection 
In North Andover, Mass. 
By W. B. DUFFY 


. ent, Water Works, 
Si over j Mass. 
N connection with the inspection of over 460 valves 
| on the water distribution system in North Andover, 
Mass., the first step was the preparation of a loca- 
tion card giving dimensions from the valve boxes to 
hydrants, street bounds, walls, trees or other permanently 
yjsible objects. A heavy white card (4 X 6 inches ) 
with a mimeographed typical street intersection and 
directions for inspecting the valve was used. (See Fig. 
1.) A small wooden cabinet was used for filing these. 
With a very small permanent personnel and over 50 
miles of water mains in a town of 7,000 people, gate 
inspection work was necessarily carried on by two regu- 
lar water department men, with a truck, in the early 


Gate Inspection 


Size Plan. + 
Location 




















Gate Box Visible? 
Ghte Box Clear? 

Oil Stem 

No. Turns to close? 
Condition of Gate? 


Date 
Fig. 1—Gate Valve Inspection Card 


spring and late fall when other construction work and 
repairs permitted. 

The gate inspection card called first for the finding of 
the gate which in our town with unimproved streets and 
rural highways required the use of the measured location 
tres and of a box finder. Valve box adapters were used 
to bring the box to the surface where a good road surface 
was had and the box covered not over 6 inches. Other- 
wise covered boxes had to be dug and raised to the 
surface. 

Diluted automobile crankcase drainings were poured 
down the valve key stem as a preliminary to shutting and 
opening the gate. The use of oil to lubricate the pack- 
ing in this manner proved effective in relieving some 
hard turning valves that had not been operated for 
years. The number of turns to close each valve was 
counted and recorded. Valves on dead ends which 
would cut off the supply were not fully closed. The 
condition in which the valve was found was recorded. 
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The number of valves not in condition to be closed at 
once, those not fully open and valves found shut in some 
cases, demonstrate the need of the annual inspection of 
all valves. 

Photostatic copies of these locations were subsequent- 
ly made on tracing cloth from which blue prints were 
made for future use. 


Hydrant Inspection Routine 


As a preliminary to the inspection of over 300 fire 
hydrants in North Andover, Massachusetts, 4 6 inch 
inspection cards were mimeographed listing the location 
and kind of hydrant, the static pressure and eight items 
of inspection as shown on the inspection card. (See 
Fig. 2.) 

The statics pressure 


only was first record- Hydrent Inspection 













ed. The location and fpocation 
condition of the gate 
on the hydrant branch Kind 
were then noted. The 

Pressure 


gate box was cleared 
if necessary. The 
hydrant having been 
first shut off, an aqua- 


Hydrant Gated? 


Gate Clear? 











1 

2 
phone was used to 
discover any leakage. 3 Hydrant Leaking? 
If the hydrant did not 
drain properly the 4 
hydrant valve was 
opened with the noz- 5 
zles caps on and very 
often this cleared ¢ 941 stem 
away the obstruction. 

A great many of the 7 Graphite Caps 
older hydrants _ re- 
quired new rubbers on 8 Paint 
the drip valve. Oc- 
casionally the hydrant 
valve required a new 
rubber to replace one 
which had become 
worn. The stem was 
oiled and the nozzle pete 
eaps graphited for 
easy removal. A great 
many hydrants _ re- 
quired the stuffing boxes to be packed, for which purpose 
a graphited metallic asbestos fiber packing was used after 
removing what was left of the old flax packing. 


The last inspection item called for hydrants with a 
gate on the hydrant branch to be painted with a high 
visibility yellow enamel for the body and black enamel 
for the nozzles caps and top. Hydrants without gates 
were painted yellow and with the tops and nozzles caps 
red. 

By authority of a town by-law which restricts the 
use of fire hydrants to the fire department, both the 
street department and the tree warden are required to 
return a record card to the water department every time 
they use a fire hydrant. Small 3 x 5 inch cards were 
mimeographed with the space for the date, location of 
hydrant, opened by whom and condition of the hydrant. 
This means of restricting the use of the hydrant by un- 
authorized persons has been successful. 


Green colored hydrant inspection cards are used for 
the ungated hydrants and white cards for those with 
gates, thus distinguishing the installations at once in our 
small vertical filing cabinet. The information required 
on the green cards is the same as that on the white cards. 


Drip Working? 


Hydrant valve 
close properly? 


Remarks: 


Fig. 2—Hydrant Inspection Card 































































































































Chemists Who Pay Their Way 


HAT ferric coagulants bid fair to attract more at- 

tention in water purification practice, seems evident 
when one considers modern developments in the manu- 
facture and application of iron salts. 

The article by L. C. Billings, appearing elsewhere in 
this issue, which relates the successful use of ferrous sul- 
phate oxidized with chlorine (chlorinated-copperas) at 
the Dallas, Texas, filtration plant, deserves attention. 
This, not because the use of chlorinated-copperas, and 
other ferric salts, is new in water purification practice ; 
but, because, contrary to general impressions of chemists, 
a ferric iron compound has proven superior and more 
economical in alkaline coagulation (pH 8-9) and for 
turbidities up to 3,000 P.P.M., than had ferrous sul- 
phate assisted by aeration and the application of lime. 
The last combination having heretofore been considered 
to be the least costly of the processes of coagulation, 
where this method proved suitable for the water encoun- 
tered. The Dallas water is a semi-hard water and, one 
subject to difficult clarification because of the nature and 
quantity of turbidity it carries at times. The treatment 
at Dallas is more in the nature of partial softening than 
mere coagulation, as is indicated when examining the 
ratio between lime applied and coagulant dosage. Under 
such circumstances, the more novel and surprising be- 
comes the observation that about one-half as much oxi- 
dized (chlorinated) copperas is required in comparison 
with that found necessary when ordinary copperas was 
being employed. 

Mr. Billings in commenting on the results at Dallas, 
calls attention to the fact that coagulants in greater vari- 
ety, at comparable prices, are now available than has been 
the case in former years; and, therefore, renewed 
thought and study could profitably be given to the selec- 
tion of the particular coagulant, or coagulants, which ap- 
pear most effective and economical in the treatment of 
the waters being dealt with at various purification plants. 
He points out that the recent successful adaptation of 
ferric compounds in sewage treatment has directed par- 
ticular attention to the possibilities of this type of coagu- 
lant. In connection with his latter comment, it is inter- 
esting to observe that history repeats—viz: that ferric 
salts were used as coagulants in sewage clarification be- 
fore ferric chloride was used so successfully by Duyk in 
1902 as the coagulant at Belgian filtration plants. 

Ferric salts were used experimentally by the late 
Allen Hazen at the Lawrence, Mass., Experimental 
Station for both water and sewage, but their use proved 
to be far less economical than sulphate of alumina, i.e., 
filter alum. Later a method of coagulation, developed by 
Bull, involved the passage of chlorine and water through 
a tower filled with scrap iron. Whether, because im- 
practical, too costly, or both, the Bull (patented) scheme 
did not find favor—but, interestingly, came to light with- 
in recent years as a scheme used, in chlorination prac- 
tice, in an attempt to unsuccessfully avoid infringement 
of the Ornstein chlorination patents. 

Following the shelving of Bull’s process, ferrous sul- 
phate and lime came into some prominence in the water 
purification field; but, so far as ferric coagulants were 
concerned, there was quite a gap of time between Bull’s 
invention and the use of ferric salts experimentally by 
the Chicago Sanitary District in 1925 for coagulation of 
sewage sludge for denaturing by mechanical filtration. 
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The, then available, ferric-salts, proved unecono 
practical usage, and the production of home-m 
chloride was likewise too expensive because of the ¢ 

of the chlorine involved. Here, necessity again oral 
to be the mother of invention and a search by Palme 
and Mohlman for a source of a cheaper ferric iron done 
pound in 1926 led to the oxidation of inexpensive ferrous 
‘sulphate with chlorine ; and, thereafter, the practical lar : 
scale production of a novel coagulant, dubbed “chlor 
nated-copperas.” In difficulty with other methods of 
coagulating sewages, the use of “chlorinated-copperas” 
was promptly tried and adopted at the Houston Texas: 
and shortly after at the Milwaukee, Wis., activated 
sludge plants. Ferric-chloride has since been produced 
at a cost to compete with chlorinated-copperas and there- 
fore has established its place; except, that the cost of 
long freight hauls often renders prepared ferric-chloride 
(f.0.b. consumer’s plant) more expensive than chlorine 
and copperas required to produce equivalent results, of 
an equal weight of ferric iron at point of consumption, 


As a new coagulant, chlorinated-copperas caught the 
attention of L. L. Hedgepeth, then Superintendent of 
Filtration at Elizabeth City, N. C., who like Mr. Billings 
was on the lookout for the most efficient coagulant for 
the conditions at hand. Not to dwell on the problem 
which presented in its early stages, difficult angles and 
near failures at times, suffice it to say here, the process, 
in Mr. Hedgepeth’s hands, proved successful in the end 
and Elizabeth City, N. C., went down in history as the 
first city (1927) to use chlorinated-copperas as a water 
coagulant—where, it has been continued to date. It was 
later used at Chickasaw, Ala., and thereafter at other 
points also, but with less evident benefits. Providence, 
R. I., with a soft, colored and manganese bearing water 
adopted chlorinated-copperas after thorough trial and 
represented, for a time, the largest city to use it. More 
recently a prepared ferric-sulphate from a nearby source 
has since appeared on a competitive (delivered) price 
basis to displace copperas and chlorine at Providence. 

Not to overlook the economy of home-made ferric- 
chloride in competition with chlorine and copperas or 
ready prepared ferric salts, it is timely to point to the 
practice at Oklahoma City, Oklahoma, where scrap iron 
is converted to ferric-chloride by a continuous process in- 
volving an upward-flow of chlorine water through a tank 
filled with scrap, the overflow from which is further 
treated with an auxiliary continuous additional chlorine, 
to completely oxidize the ferrous chloride content of the 
liquor. In this process the iron dissolved is a function 
of the chlorine applied and therefore the primary chlor- 
ine feed device is calibrated in terms of pounds of 
chlorine and, also, in terms of equivalent pounds of iron 
being discharged (per 24 hours) in the form of ferric 
coagulant. 


A “New Deal,” pertaining to coagulation practices and 
economies, as in other matters, seems to be in order. 
Mr. Billings has timely, and properly, called attention 
to the advisability of renewed investigations, looking to 
the choice of coagulants and practices best suited for ex- 
isting conditions, under the new circumstances. In his 
case he added 1 part per million of chlorine ; used 9 parts 
less of coagulant; got better results—and, what’s more, 
is saving $4,000 per year in treatment costs. In this day, 
when it is so difficult to hold water treatment costs within 
the budget, Mr. Billings must have gotten a deal of sat- 
isfaction from his accomplishments. 
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r he ? in Sludge Digestion— 
To Mix or Not to Mix? 


As pointed out in the article by C. E. Keefer, on an- 
other page in this issue stirring, by recirculation, pro- 
duces increased gas yields from sludge ; but, the practice 

rs to have both good and bad features. The sludge 
ie was not inferior because of inferior digestion ; 
fit, it had one serious deficiency, viz., a higher moisture 
content as compared to that from the quiet (non stirred ) 
twin tank used as a control. Dr. Rudolfs in discussing 

Mr. Keefer’s findings, at Baltimore, before the New 
York Sewage Works Association, made a point of the 
seemingly small and unimpressive difference in water 
content of the two sludges. But, he said, that slight 
difference had been responsible for a 50 per cent greater 
volume of sludge drawn from the circulated tank than 
from the quiescent tank, when handling equal weights of 
solids. This constitutes an important and highly prac- 
tical objection to too vigorous stirring of contents of di- 
gesters. On top of this undesirable feature the solids 
passing out in the supernatant liquor renders too rapid 
or too continuous stirring of digesters a questionable 
practice. The heat losses from the heated tank did not 
increase with the stirring operation as many had antici- 
pated might be the case and the scum depth was reduced 
thereby. 

When one compares the good and bad points of stir- 
ring sludge in single stage digestion tanks, it is necessary 
to inquire—why should there not be a combination effect 
which will prove overall of high desirability. That is 
to say—What is there but merit to a stage digestion 
scheme, wherein the primary digestion can be conducted 
in heated tanks, equipped with agitators or recirculating 
devices similar to the Pruss pump or the Simplex Aera- 
tor, used in activated sludge plants, followed by sec- 
ondary quiet digestion to completion in larger but less 
expensively equipped tanks which will serve also as 
sludge storage tanks. The foul, problem creating, super- 
natant liquor, if any, from the primary tank would pass 
to the secondary tank, mixed with sludge or scum. The 
supernatant liquor of low solids content would, thereby, 
issue from the secondary tank to be disposed of by ad- 
mixture gradually with the crude sewage during the 
maximum practical number of hours. Sludge of highest 
practical solids content and lowest volume would issue 
from the secondary tanks—the latter to be thoroughly 
insulated but not equipped, for heating since heat input 
will be represented by that transferred along with the 
drawings from the primary tanks. To complete the pic- 
ture each stage should be tied into a gas holder of some 
sort to increase the flexibility of operations and insure 
the continuity of power production from the gas if used 
for that purpose. 


_When one sums up the benefits of heating and stir- 
ring, for speeding digestion, eliminating pH correction 
and reducing volume requirements in sludge digestion, 
against the shortcomings of foul supernatant liquor and 
increased sludge volume, it seems apparent that a com- 
bination of rapid mixing and quiescent digestion has 
many features which merit greater thought than has been 
given such a scheme. The claims by advocates of stir- 
ring, and also by those favoring normal (quiescent) di- 
gestion, will then have been satisfied. The gas holder 
in the system will serve as an important fuel reservoir 
and safety device of no slight value. 

Sludge digestion and its ultimate disposal is by no 
means a closed chapter in modern sewage treatment 
practice. The larger plants may dispense with digestion 
in favor of mechanical denaturing of raw sludge and 
incineration or fertilizer production. The smaller ones 
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stand fair to be dependent upon digestion for some time 
to come. The value of sludge gas for power production 
makes it less likely that digestion will be entirely elim- 
inated at even the larger works, even though the degree 
be reduced appreciably. It behooves sewage men to look 
further into sludge digestion improvements and eco- 
nomics. 
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Cold Weather and Water 
Supply Problems 


OLD weather brings more difficulty and hazard to 

water supply practice than is commonly appreciated. 
Aside from the unprecedented freezing up of fire Jy- 
drants and mains, meters and services during such pro- 
tracted and severe weather, as has been experienced in 
the East and Northeast during the present winter, there 
is the danger of blockage of intakes with needle ice and 
other hazards to be considered. 

A method of detecting the onset of and a satisfactory 
means of overcoming intake ice troubles were related in 
an article in the February issue of WATER WorKS AND 
SEWERAGE by Carl Leipold, of Winnetka, IIl., which has 
proven to be practical, inexpensive and dependable. In 
this issue an experience, with another and important cold 
weather hazard, is recited in an article by Horace A. 
Brown, Supt. of Water Works at Ottumwa, Ia., in which 
he states that sewage bacteria in the untreated sewage 
from the 150,000 people of Des Moines, Ia., had traveled 
90 miles down the ice covered river to the Ottumwa in- 
take—“as if through a refrigerated pipe line from Des 
Moines to Ottumwa.” The cold weather had reduced 
the flow in the river and the deep ice had restricted the 
flow section possibly to the point where increases in 
velocities caused bottom sludge scouring. In any event, 
at a time when organisms remain virulent and purifica- 
tion processes are at lowest efficiencies, this condition 
resulted in a loading on the purification plant represented 
by bacterial counts of over 6 billion per c.c. in the raw 
water—a hazard of no small consequence. 


Further, the dissolved oxygen content, at the time, 
reached the low of 4.2 parts per million, indicative of 
biological activity in the absence of reaeration and con- 
sequent oxygen depletion. Under parallel circumstances 
ice-cover has cut off oxygen supply from polluted streams 
elsewhere to bring about oxygen depletion, killing of fish 
and production of severe odor and taste troubles due to 
the products of anaerobic break down of organic com-" 
pounds. An outstanding case of this sort was that at 
Toledo, Ohio, a few years ago when the Maumee River 
remained frozen over for some time. 


The algae, Synura, is one of the most powerful pro- 
ducers of taste troubles in impounded supplies. Unfortu- 
nately, it is one of the “winter organisms” and causes 
trouble when lakes are covered with heavy ice, making 
application of algaecides difficult if not impossible. New 
York City has in fact had to cut holes in the ice to apply 
copper-sulphate at times in past years. With the thick 
ice covering of the present year, it is possibly of great 
importance that the New York Department of Water 
Supply practices chlorine and copper-sulphate applica- 
tion continuously to the water as it enters its more 
troublesome reservoirs. Instances are reported wherein 
the ice thickness on lakes has, this winter, been too great 
for its practical harvesting—30 to 38 inches. Synura 
and other organisms which pester the life of the water 
works men never had a safer existence than they ex- 
perienced this winter. 

Among cold weather troubles, freezing up of streams 
and ice jams have caused threatened shortage of water. 














































































































NEW EQUIPMENT AND. MATERIALS 


The “Rotovalve” 


The S. Morgan Smith Company of 
York, Pa.—a company new, perhaps, in 
the municipal field, but backed by 55 years 
of experience in the design of large tur- 
bines, pumps, rotary and plug valves in 
the hydro-power field—have recently en- 
tered the municipal field with the “Roto- 
valve.” 

These new valves are particularly de- 
signed to serve in the water and sewage 
field as altitude, pressure regulator, and 
automatic check valves. 

The chief advantages of the “Roto- 
valve” are: (a) its flush passage-way 
(throughout its length) equal to the full 
area of pipe connection, resulting in mini- 
mum head loss; (b) 3 point bearings, 
which permit “exact” alignment of the 
valve plug and body, to insure continuous 
and certain case of operation; (c) reseat- 
ing of these valves in open position; (d) 
interchangeable parts; (e) gradual and 
positive functioning of automatic features 







































Standard Body and Plug for All Types 
of Rotovalves 


to prevent water hammer and surge. Fur- 
ther—the opening and closing time can be 
independently controlled in automatic op- 
eration. “Rotovalves” are offered for 
manual, or automatic, hydraulic or elec- 
tric operation in sizes 6 to 48 inches for 
pressures up to 800 pounds per square 
inch. 

The economic importance and operating 
value of such valves in pumping stations 
was stressed in the interesting and en- 
lightening “Report of the Committee on 
Water Supply Engineering” presented be- 
fore the A. S. C. E. in January, and re- 
ported in digest form on page 59 of the 
February issue of WaTER WorKS AND 
SEWERAGE. Water Works Managers and 
Engineers should find the new and in- 
formative broch ure—‘Rotovalves”— 
worthy of examination. For a copy ad- 
dress: S. Morgan Smith Company, York, 
Pa. 





Sterling Crankless 
Diesel Engine 


Sterling Engine Company of Buffalo, 
N. Y., announce a revolutionary engine 
which is the first crankless Diesel engine 
to be built. The 2 cycle engine having 
no crankshaft or camshafts, no cylinder 
heads, no valves or cylinder head gaskets, 


is materially reduced in weight and is of 
extremely compact construction. It runs 
on the lowest grade of fuel oil and the 
predicted fuel cost is estimated at 75. per 
cent less than the cost of fuel for a gas- 
oline engine of equal power output. De- 
pending upon size, the weight of the new 


FUEL oe aie 








Ralph A. Stevenson 


lishes His Own Business 
Ralph A. (Steve) Stevenson, f 
Chemist and Superintendent of the Seen! 
mento filtration plant and for the Past two 
and one-half years Research Engineer Pt 
the Great Western Elec. 
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of San Francisco, re- 
signed January Ist to 
a enter business for him- 
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complete line of chem. 
|_| icals used in water and 
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Interior Diagram of Operation 
Sterling Crankless Diesel 


engine ranges from 13 to 20 pounds per 
horse power as against 50 to 80 pounds 
in the conventional Diesel. The absence 
of many conventional parts has reduced 
vibration and noise, maintenance care and 
expense. The pistons traveling horizon- 
tally contribute to smoothness of opera- 
tion, longer service and reduced height of 
engine. The engine starts more positively 
than a gasoline engine and accelerates rap- 
idly and uniformly. It incorporates the 
simplest movements yet designed in an in- 
ternal combustion engine. In this develop- 
ment of a prime move with greater range 
of speeds (from 200 r.p.m. to maximum) ; 
freedom from vibration; flexibility of con- 
trol, the goal of Diesel engine designers 
has been more closely reached than ever 
before. 

This new type engine will find a place 
in the municipal field for operating electric 
generators, centrifugal pumps and air 
blowers where ordinary Diesels, gas or gas- 
oline engines have heretofore served. 

For descriptive literature or further in- 
formation, address Sterling Engine Com- 
pany, Buffalo, N. Y. 


WITH THE 


MANUFACTURERS 
Pen-Chlor Acid-Proof 


Cement and Brick 


The Pennsylvania Salt Manufacturing 
Company, through its subsidiary, Pen-Chlor, 
Inc., Philadelphia, have just announced the 
new acid-proof “Penchlor” cement and 
bricks for use in constructing tanks or pipe 
lines to store and transport the most cor- 
rosive chemical solutions or chlorine. The 
cement is quick setting, has a compressive 
strength of 2400 lbs. and tensile strength 
of 350 Ibs. per sq. in. It adheres to stone- 
ware, rubber, metals, wood, concrete or 
glass and is especially useful in connection 
with storing and transporting ferric chlo- 
ride and chlorine—the most corrosive 
chemicals used in water and sewage plants. 

For literature, address: Pen-Chlor, Inc., 
Widener Building, Philadelphia. 


taken over the distriby- 
tion and sales of Great 
Western ferric chloride 
and is representing sey. 
eral other manufacturers of chemicals used 
in the sanitary field. 

He enters the commercial field with q 
wide and thorough knowledge of the ap- 
plications of chemicals in sanitary prob- 
lems. And a feature stressed in his new 
undertaking is “Technical Service with 
Sales.” 

“Steve,” we wish you great success in 
your new venture. His office is at 514 East 
Eighth St., Los Angeles, Calif. 


of the 
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Johns Manville Issues 
Municipal Engineering 
Series of Booklets 

Johns Manville have recently compiled 
facts, figures and specifications covering 
J.-M. products used in construction and op- 
eration of public utilities. This material 
is being presented in the form of a sefies 
of new booklets, now ready for distribu 
tion by the company. Those of especial 
interest to readers of WATER WorKS AND 
SEWERAGE, with a brief summary of con 
tents, are: 

“Pumping Stations’—Packings; insula 
tion; flooring and roofing. 

“Filtration Plans and Reservoirs’—Trat- 
site pipe; waterproofing materials; Celite 
for concrete. 

“Distribution Systems”—Transite pipe; 
underground pipe protection. 

“Sewage Treatment Plants”—Transite 
pipe; packings; wall board; flooring and 
roofing materials; asphalt floor tile; watet- 
proofing materials; Celite; noise and heat 
insulation; boiler and pipe insulation; re 
fractory cements. 

“Municipal Light and Power Plants’— 
Covers a large group of J-M materials. 

Transite piping especially treated to com 
duct corrosive chemical solutions on chlorine 
is covered in a separate booklet not listed 
above. 

Request any or all of these from Johns 
Manville, Inc., 22 East 40th Street, New 
York City. 














riled 
ring 


rial 
Mes 
ibu- 
ecial 
AND 
con- 


ratl- 
elite 


ipe ; 
site 
iter- 


heat 
re- 


rine 


isted 


ohns 
New 






Rugged = 
Accurate ™ 


Fificient = 


Steam and Cas Purifiers 
Stramers ond Distributing 


Norshes 
Swimming Pool Filters 
and Lquipment 


Stershaers 
Taste and Oder Removal 
Paty 








Venturi Tubes and Intikce 
Merers 





Water Stil 
Wet Chemical Feeders 
Leolite Water Softeners 

















HE Infilco No. 8 Dry Chemical Feeder 
meets the demand for an accurate, com- 
pact dry feeder that will ‘‘stand the gaff.” 
A feeder that will consistently feed a frac- 
tion of a pound per hour, yet can be fur- 
nished to feed substantial amounts at 
maximum setting. A feeder that you will 
be proud to have in your plant. 


It follows the design of the larger In- 
filco feeders. The Vortex Mixer—standard 
equipment with the feeder—draws dust 
down into the water funnel and makes 
operation extremely clean. The attractive 
price brings this accurate and substantially 
built feeder within the reach of every 
water purification plant. 


international Filter Co. 
Water Softening and Filtration Plants 
enera! Off.ces 


G 
59 Cast Van Buren Street. Cnicago 


INTERNATIONAL 























STEWART FENCES 
PROTECT! 








LIVES and EQUIPMENT 





WATER 
WORKS 
PLANTS 


Proper Fencing keeps 
out uninvited tres- 
passers, fishermen 
and bathers — and 
takes an important 
step toward the 
elimination of water 
pollution. Stewart 
builds a Fence par- 
ticularly adaptable 
to water works 
plants. 





SEWERAGE 
DISPOSAL 
PLANTS 


Keep open tanks en- 
closed with Fence 
and minimize the 
danger of accidents 
thereby avoiding law 
suits. Learn the 
structural advan- 
tages of Stewart con- 
struction before de- 
ciding on any par- 
ticular Fence. 


Corner section of Stewart non-climbable Fence. Note 
trussing in both directions of strain. 


bracing and 


Sieve 





IRON 


and 
WIRE 


ENCES 


The STEWART IRON WORKS COMPANY, Inc. 


228 Stewart Block 


Cincinnati, Ohio 


























Simplex 
Indicating 
Recording 
Totalizing 
Meter Register 


Venturi Type Meters 
Effluent 


Controllers 


Filtration Plant Gauges 
Water Works Specialties 


WRITE FOR 
BULLETINS 











SIMPLEX VALVE & METER CO. 
6743 Upland Street 
Philadelphia, Pa. 











and settling 


tling tank 


humus tanks. 








‘7S COQ”’ 


“ISCO” 


Ferric Chloride 


In the Filter Plant it is an effective and economi- 
cal coagulant. 


Ferric Chloride works fast—requires less mixing 


time. 


In the Sewage Plant it is an aid to rapid sludge 
drying. Applied to crude sewage it will increase set- 
loadings on 
sprinkling filters and other secondary units. 


Ferric Chloride treatment 
filters will produce a sparkling final effluent from 


efficiencies and reduce 


hd | SCQ”’ 


CHLORINATED LIME 


For sterilization of water supplies or swimming peols, 
and for chlorination at sewage plants, provides a safe, 
convenient treatment with less total chlorine required. 


SERVICE 


We have a sanitary chemical engineering staff, experi- 
enced through wide contacts and successful installa- 
tions. May they contribute their experience and infor- 
mation to your problem? 


DISTRIBUTORS OF “CLIFF-CHAR” 


ACTIVATED CARBON 





Write for full particulars 





INDUS, SCE(DEN SCO. 


117 CLiseaty Stacet. few Yor. 


Established 1816 


following 


sprinkling 
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Lime, Alum. Soda 





icals fed by actual weight, not 


treatment; saves chemicals; 
cheap kiln lime up to 2” size. 


—— THE —— 







PIQUA, OHIO 








The Freneh Automatie Dry Feeding, ae 
and Slaking Machines for : , 


ACCURATE to the pound (per day. Chem- 


inating over or under dosage. Uniform 


FRENCH OIL MILL MACHINERY CO. 





Ash 





volume, elim- 








permits using 
100% efficient. 













Rotary drum lime slaker 








of Water Main Cleaning 


20 Years Experience 


Write for Booklet 
“The Cleaning of Water Mains 


>> 


National Water Main Cleaning Co. 
32 Church Sti New York 













eiibadtsianscaiancc Control Guaranteed 


with the 


MSNULTY 


TOGGLE - JOINT 
AUTOMATIC 
SEWER 

Continuously automatic, there 
is perfect control of any pre- 
determined flow in cubic feet 
per second. Being of the Flap 
Gate type, jamming or clogging 


is eliminated. Send for com- 
plete details today. 


MCNULTY 


200 Old Colony Ave. 
TYPE “Cc” So. Boston, Massachusetts 
































ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 
Manufacturers of Pressure and Gravity Type 


Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me. 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems, 































WATER TREATING 


AND STORAGE 


Tanks on concrete bases and fabrication of steel and 
alloy plate to all the requirements of industrial and 
public works. Nearly 75 years in steel plate fabrica- 
tion Reliable consulting, designing engineering 
service. Write for bulletins 


GRAVER TANK & MFG. CORP 
General Sales Office General Offices and Factory 


332 South Michigan Avenue; Chicago East Chicago, Indiana 
Representatives in Principal Cities 
































Case Cleanouts 


Capacities up to 10,000 G.P.M. 





SEWAGE PUMPS 


Economy Sewage Pumps are built in a variety of types for 
any application. 


The wide range of sizes enables efficient selection to meet 
every operating condition. 


Economy Engineers will be glad to help you. 


Horizontal Sewage Pump ECONOMY PUMPING MACHINERY COMPANY 
‘ P : 3431 West 48th Place Chicago, Ill. 
Easily Accessible Suction and Consult Telephone Directory for Representatives in Principal Cities 








Ask for Bulletin No. 429 — 

















Yes—we would like you to mention WaTER WORKS AND SEWERAGE. 
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POSITIONS WANTED 
This department has been started 
as a service to those in the Water 
Works and Sewerage Fields. We 
hope they will make use of it. The 
notices are inserted without charge. 











SANITARY ENGINEER—CHEMIST—FOR- 

















deaeres 

TE SURVEY ENGINEER 
WATER a wide experience would like 
Se canect with water department or 
to any. C. C. B. % Water Works & 
compe, 400 W. Madison St., Chicago. 





IGINEER—26, married, B. S. and 

ee ei erees, desires work of any nature 
qualified for. Had a one year training 
course With a large steel company, one 
year as engineering instructor, a year 
drafting and in survey parties, and one 
year's experience as sales engineer. 
Salary and location no object. Address 
R. H. Y., % Water Works and Sewerage, 
400 W. Madison St., Chicago, Ill. 


merly in charge of operation of large 
plant. Experience in special investiga— 
tions of industrial waste treatment and 
stream pollution. Experience in water 
purification and sewage treatment has 
been varied and extensive during 20 
years’ service in this field. Permanent 
connection desired; temporary employ— 
ment acceptable. Detailed qualifications 
and professional endorsements supplied 
upon request. Address “G. F. C.,” § 
Water Works and Sewerage, 420 Lexing-— 
ton Ave., New York. 





MECHANICAL ENGINEER—Age 26, mar- 


ried. Degree M. E., Syracuse University. 
Six years’ experience drafting, computa— 
tion, development. Will accept engineer-— 
ing position in any locality. References 
gladly furnished upon request. Address 
H. 8S. K., % Water Works and Sewerage, 
420 Lexington Avenue, N. Y. C. 


FILTRATION PLANT OR ETC.: FOUR- 
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teen years’ experience, operation, main- 
tenance, erection. Familiar with all types 
water purification plants and various 
equipment. Desires position small mu- 
nicipality, contractor, manufacturer or 
water company. Expert piping installa— 
tion, supervision, handler of labor. Com-— 
pensation secondary. Age 35; married. 
Available immediately. Best references. 
Address R. C. S:, Water Works & Sew- 
erage, 400 W. Madison St., Chicago, II. 





SANITARY ENGINEER—Twenty 


years’ 
experience in water purification; past 
seven and one-half years with State De- 
partment of Health in charge of water 
works supervision. Good experience in 
swimming pool sanitation. Available im- 
mediately. Location immaterial. Address 
A. C., % Water Works and Sewerage, 420 
Lexington Ave., New York City. 











ry NTENDENT—Ptrification and fil- 
oe, age 38; can combine operating 
and laboratory as chemist—operator, com- 
plete charge if necessary. Experience em- 
braces construction, operation and main- 
tenance of softening and filtration plants. 
13 years with internationally known water 
purification concern. At present employed 
municipal plant serving three towns. Lo- 
cation immaterial, local or foreign. No 
sition wanted that is influenced by 
political affiliation. Address W. M., % 
Water Works and Sewerage, 400 W. Madi- 
son St., Chicago, IIl. 





CHEMICAL ENGINEER—B. &., University 
of Denver, Denver, Colorado. Age 25; 
married; excellent health. Experienced 
in inorganic analysis. Best references. 
Location and nature of work immaterial. 
Available immediately. Address M. G., 
% Water Works and Sewerage, 400 W. 
Madison St., Chicago, IIl. 








CHEMICAL ENGINEER—B. S5S., UNI- 
versity of Delaware. Age 26. Single. 
Three years’ experience with municipal 
water works as Assistant Purification En- 
gineer. Desires position with water 
works as chemist or filter superintend— 
ent. References and details of educa-— 
tion and experience gladly furnished. Ad— 
dress J. D. J., % Water Works and Sew- 
erage, 1420 Lexington Ave., New York, 





WATERWORKS SUPERINTENDENT or 
etc.—Fourteen years’ experience with out-— 
standing filter company. Operation, 
maintenance, erection. Completed many 
installations throughout U. S. A. Familiar 
with all types water purification plants 
and the various equipment. Desire posi- 
tion with municipality, ‘contractor or 
manufacturer. Expert in large piping in- 
Sstallations, handler of labor, supervision. 
Age 35. Married. Available immediately. 
Best of references. Address R. C. S., % 
Water Works and Sewerage, 400 W. 
Madison St., Chicago. 





SUPERINTENDENT OF FILTRATION, 
Chemist and Operator. In small or me- 
dium sized plant. Industrious young man 
technically educated, with ten years’ ex— 
perience in water purification plants, last 
seven as superintendent of filtration and 
chemist. Capable of handling, maintain- 
ing and installing all types of electrical 
and mechanical machinery. Has own 
fine mechanical and electrical tools and 
instruments. Also some laboratory equip— 
ment. Address J. Z. C., % Water Works 


os Sewerage, 400 W. Madison St., Chi- 





CLEARING HOUSE 





TRANSITS FOR RENT 


Guaranteed Rebuilt Transits and Levels 
available for Rental (with purchase option) 
—or for Purchase, with Easy Payment Plan. 


Write for descriptive list WWS-83 and Rental 
Schedule, 


WARREN-KNIGHT CO. 
Mfrs. Sterling Surveying Instruments 
136 North 12th Street Philadelphia, Pa. 


Do you 


wee 3 





Above: Four Universal Drives in Wilmette Filtration Plant—600 to 1 reductions 


built integral with 2-H.P. 4-speed motors—Pearse, Greeley & Hanson, Engineers; 
E. W. Bacharach & Co., Contractors. Below: Four of eight Universal Drives in 
Fort Wayne Plant—72 and 1,000 to 1 ratios. Hoad, Decker, Shoecraft & Drury, 
Engineers; Roberts Filter Mfg. Co., Contractors. 


HE almost invariable selection of Universal HELIOCENTRIC MOTO- 
















































































mention WATER WORKS AND SEWERAGE? 





GEAR Drives for municipal plants means just one thing: THIS VER- 

TICAL MOTORIZED REDUCER IS THE MOST SERVICEABLE 
AND READILY INSTALLED UNIT NOW AVAILABLE. Superior in 
performance and compact design for all high ratio reduction drives. Uni- 
versal engineers will be pleased to work with you. 


19th & Martindale, Indianapolis, Indiana 















UNIVERSAL GEAR CORP. 
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Please do. 








































































Aerial Mapping Since 1922 


ABRAMS AERIAL SURVEY CORP. 


Ceatracter to ay State, Ceunty and Muni 
Large Corporations—Private and Indust: 


cipal Gevernment Depts., 


AVE MAPPED FROM THE AIR 61 wot te 
CONTOURED AE 


WE H 
AN ENGINEERING SERVICE 
Highways, Transmission Lines, Pipe Lines, City Zoning and 
Send fer eur Folder—**Ihe Third Dimension in Aerial Phetegraphy” 


IES 
RIAL SURVEY MAPS 
Tax Maps, Timber Cruises. 


Lansing, Michigan 





Engineers 

John W Alvord, Charies B. 
ras Max Ly es 

Do xwe 

Water Works, wemeer Purifi- 

cation. 1 Relief Sewer- 
, Sew ispo 

oop » Apprataais. Power Gen- 

ceation. 

Civic Opera Building. Chi- 
cago. 





Black & Veatch 


Cee ee 


9g e 
trator Supp Wacer Part 
cation, Masts 
Power Plants, Vaisttions 


Special Investigations, 

ports and Laboratory. 

os Black. N. T. Veatch, 
r. 

Mutual Bidg., 

Kansas City, Mo. 





Rurns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baléwin- 
Lambert 


Consulting Engineers 
Waterworks Bewe 
ag ‘meet — 
nves 
Kansas Mo., 107 W. 


Cincinnati, Ohio. 





Consult Hydraulic. Sant- 
tary and Valuation Sngi- 


neers. 
Clark Bidg.. Pittsburgh. Pa 





Chicago Testing Labore- 


tory, Inc. 
and affiliated 
Otfenge Paving Laboratory. 
ne. 


Consulting and inepecting 
Engineers 


Gene Abson 

terials, Strue 
tures, Consultation, Inspec 
tion, T . . 





H. Burdett Cleveland 


Consulting Sanitary Engineer 


Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, D 


Re 
Treatment aa Industrial 
Wastes, Dest. 
Consultation, vestigation 


Bvaluation of Works, tigation 
vision of Construction. 


90 Wall 8t., 
New York City. 





H. O. Chute 
Ohemical Engincer 


Stream Pollution and Trade 


Waste Probieme Handied from 
the “tandpoint of Recovery of 

ucts. Specialist in Mult 
tiple Effect Bvaporation 


60 Bast dist Street 
New Voark Cty 


4 W Dow 


Obemica!l Engines: 
Consulting Paving Engines: 
a W wJow, Ph B. Men 
Am inst Ch 


Asphalt, Bitumens, Paving 
Hydraulic Cement, neer- 
ing Materials. 

801 Second Avenue, 

New York City. 





Fowler, Charles Evan 
Consulting Civili Engineer 
M 1 Am. C. BZ. 


M. Inst., Can. 
BR ES AND ARTISTIC 
STRUCTU 


FINANCING FOR GOOD 
PROJECTS. 
& West 68rd St., New York. 








Fuller & McClintock 


Gar an 

Valuation ‘and Hate Regula” 
uation an 

tion of Public Utilities. 

170 Broadway, New York. 





Nicholas S. Hill, Jr. 


Consulting Engineer 


Water Supply, Sewage Dis- 
posal, Hydraulic ee 
ments, Reports, Invest 

tions, Valuations, Rates, 

sign, Construction, Opera- 
tion, Ma: ement, Chemical] 
and Biological Laboratories 


113 Hast 19th St.. New York 





A. Elliott Kimberly 
Consulting Sanitary Engineer 
Water Supply, Water Puri- 


fication, ater ee 
Sewerage, Sewage D 

Sewage Treatment, ee = 
Treatmen 


he ~ 
Milk and Canning Waste 
Treatment. 


568 Hast Broad 8t.. Colum- 
bus. Ohio 





Morris Knowles, Inc. 
Engineers 
Water Supply and Purifica- 





tion, Sewes e and Sewage 
— Labo- 

ratory, City Plan ning. 
Pittsburgh, Pa. 

Metcalf & Bddy 
Engineers 
Water, Se . Drainage, 
Refuse and Industrial Wastes 


Problems, Laboratory. Valu- 
ations 


Statler Bldg.. Boston 








Malcolm Pirnie 
Engineer 


Malcolm Pirnie, 
Charles F. Ruff. 


Water Supply, Treatment, 


Sewerage Reports, 
Estimates. — 
Supervision and Operation. 
Valuation and Rates. 


a 48rd &t., New York, 





Potter, Alexander, C. B, 


Hydraulic Engineer 
Sanitary exer “ 


Sewe > aa a e Dis- 
Water Supply and 
cation 


60 Church St., New York. 





Sheppard T. Powell 


Chemical Engineer 
Treatment of Water for In- 
dustrial Uses. 


Uses. 
Trade Waste Investigations 
and Correction. 
a Expert in Litiga- 


ons, 
330 N. Charles 8t., 
Baltimore, Maryland. 





Astrid S. Rosing, Inc. 

Drain Tile 
6. 

Steam and Blectric Conduits. 
Building Tile. 
Fire ick. 
2417 Orchard S&t., 
Chicago, Il. 





P H. Taylor Audit Co. 
Munteipel Accountants and 
Audits. 


Budeet Preparation. 
Investigations. 
267 Highland Ave., Buffalo, 





P. S. Wilson 


Gonsuitent in 
ulic Engineering 


Glen Ridge, N. 
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Smallest Diaphram 
50 Ibs. 


GO: 
Catalog “‘T’’ Gives Full 





EDSON’S NEW HAND PUMP 


Pump 
Open Discharge. Capacity 1400 G.P.H. Weight 


THE EDSON CORP’N, 49 “D” Street 


So. Boston, Mass. 
NEW YORK: 14 
CHICA 


Pumps, Suction Hose and Pump Accessories 


Made. 2” Suction 


2 Ashiand Pl., Brooklyn 
3500 N. Long Ave. 


Data, Also Edson Hand and Power 











442 Light Street, 


Use LAMOTTE EQUIPMENT /or 


pH Control—Residual Chlorine Control 
Boiler Feed Water Control 


LaAMOTTE CHEMICAL PRODUCTS CO. 


Baltimore, Md. 










Filtration Oil 


Specification Grade 


Ottawa, Illinois Chicag 


SAND --LINDEX 


One coat covers Black. Not 
Bulk or Bags affected by fumes of Sulphur, 
Li Chlorine. 


meé, 
Mines and Mills: TAMMS SILICA CO. 905 wn, 1a salle 


Bound Water Paint 


—Powder Form— 
0) 


°o 8t., Chicago 











Cont 
The Filelor ¢ 


WHEN YOU NEED IT 
MOST.. A handy, compact 


source of reference for 
practically all engi- 
neering problems in 
the field or -at the 
office. 





The Engineer's 


Vest Pocket Book 


By W. A. Thomas, Consulting 
Engineer 
The scope of this book is almost 
incredible. Regardless of the 
branch of engineering you fol- 
low, you will find it an inval- 
uable source of reference, and 
its clear, compact arrangement 
will win your instant approval. 


Formulas are given which meet 
nearly every kind of engineering 
problem, and the generous tables 
and diagrams are helpful in pro- 
viding short cuts. 


See it for yourself and judge its 
value to you. Send no money. 
Just fill in the coupon. 


GILLETTE PUBLISHING CO. 





| oe oe Oe et OS. 


Chlorine and Ammonia 


rol Apparatus 


’ 
ompany 


59th Street & Woodland Avenue, Philadelphia, Pa. 





THE 
ENGINEER'S 
VEST POCKET BOOK 


W. a THOMAS 


FORMULAS & TABLES 


12 
MAIN DIVISIONS 


Mathematics, Statics and Dy- 
namics, Strength of Materials, 
Bldg. Construction, Mechanical 
Design, Heat, Hydraulics, Chem- 
istry and Physics, Electrics, 
Transportation, Surveying, Costs 
and General Classified Directory. 


400 W. Madison St. Chicago, Ill. @ 

 geshemee nee eee eee ee me cee ee ee ee ee ee ee ee ee i 

| Gillette Pub. Co., 400 W. Madison St., Chicago. | 

| Please send “‘The Engineer’s Vest Pocket Book”? for me to examine. If it 
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For yourHELLIGE 
GLASS COMPARATOR 
Standards the following additional Color Discs are now 


available: 
OXYGEN, Ortho-tolidine method, for boiler 
always feed water. Range 0.02 to 1.0 ml 0s per liter. 
OXYGEN, lodine method. Range |: to 9, 3 
accurate to II and 6 to 14 p.p.m. 
PHOSPHATE in boiler water. Range !0 to 
120 p.p.m. 
SILICA. Range 2.5 to 25 p.p.m. (Range 7.5 
to 75 p.p.m. with 13 mm. liquid depth 
tubes). 

Write today for detailed information and 


literature on Hellige pH and Chlorine 
2n2. Comparators. 
+ 
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. 179 EAST 87. STREET, NEW YORK,N.Y. U.S.A. 























USE 
MINERALEAD 


For Jointing Bell and Spigot 
Water Mains 


Easy handling, ingot form—Impervious to moisture—Absolute uniform- 

ity—Easy melting—Rapid pouring—No caulking—Less initial leakage 

—Bell holes unnecessary—A saving in cost of material and labor. 
Write for Catalog 


THE ATLAS MINERAL PRODUCTS COMPANY 
f Pennsylvania 
MERTZTOWN palin PENNSYLVANIA 
Established 1892 


G-K Sewer Joint Compound 
















LOCAL WORK for MORE LOCAL WORKERS 

OCAL labor is not only used for the laying but also for the 

manufacturing of Lock Joint Pressure Pipe, thus greatly re- 
lieving the local unemployment problem. - 

Lock Joint Pipe Co. Est. 1905. Ampere, N. J. 


LOUK JOINT 
REINFORCED CONCRETE PIPE 


E - SEWER - CULVERT 





Complete Equipment For 


WATER PURIFICATION AND 
SEWAGE DISPOSAL PLANTS 


Dry Chemical Feeders 


E. W. BACHARACH & CO. 
Rialto Building Kansas City, Mo. 








STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
styles, sizes and weights. 
ai, Write for Catalog and Prices 
SOUTH BEND FOUNDRY CO. 


All Kinds of Gray Irom Castings SOUTH BEND, INDIANA 
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STEWART SEWER 
CLEANING MACHINE 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 


WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Trial—who else will do this? 


We also make a Rod that will float. Also rods with wheels 
for conduit work. 






Slip together sideways 


_ 


a ot angle ie 












SEWER 
AND CONDUIT RODS 
No Deep Shoulder Cut for Couplings. Rods retain full size 
and strength. 


if Investigate our JUMBO ROD iP 


W. H. STEWART ¢2z% 


1614 Locust Street é . ST. LOUIS, MO. 

129 George Street - ° ; ° P BOSTON, MASS. 

Box 581 e . e . ° ° JACKSONVILLE, FLA. 
CANADA FACTORY, WALKERVILLE, ONT. 

7 Therefore No Duty for Purchaser to Pay. 

PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO 



























Yes—we would like you to mention WATER WORKS AND SEWERAGE. 









































| | 
YOUR HOME IN 
PHILADELPHIA 
A hotel that lives up to its fine traditions ...an un- 
hurried hospitality reminiscent of an Older Philadel- 
phia, and its charm... a cuisine that bespeaks the 
wizardry of world-famed chefs... plus every mod- 
ern, thoughtful regard for your comfort, convenience 
and pleasure ... all at most reasonable rates. 


Claude H. Bennett, General Manager 
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THE DORR MULTDIGESTION SYSTEM 


CMULTIPLE STAGE DIGESTION) 




















The Dorr Multdigestion System, in forcgreund above, harmonizes 
well with its surroundings. Apparatus and process patents are 
issued and pending. 


After many months of research and development, announcement is made of a 
distinct advance in the art of sewage treatment—The Dorr Multdigestion System. 


Users of this new system are assured of an economical and attractive looking installation 
and a more rapid digestion and gas evolution. 


The unusual new features embodied in the system are as follows: 
@ A small, heated, primary digester, sealed by a gas-pressure regulator, and at all times 
filled with mechanically-mixed, homogeneous sludge. 


@ A secondary, non-mechanical and non-heated sludge storage tank, sealed with a gas 
holder of any desired capacity. 


@ A clear overflow liquor, taken only from the secondary tank, which can be returned 
to process without causing difficulty. 


@ A clean-cut, compact appearance, devoid of cumbersome superstructures and separate 
gasometers with structural wind bracing. 


80 to 90 per cent of the digestion and gas production takes place in the primary 
tank, thus practically halving the amount of solids going to the secondary. 


The total detention provided in the two tanks is substantially the same as that in 
single stage digestion, but at a lower installed cost. 


The formation of scum is positively eliminated. 


i 
a LORRCD 


Let us refigure your digestion requirements on this more rapid and more economical basis. 





THE DORR COMPANY, INC. 


ENGINEERS @ 247 PARK AVENUE, NEW YORK 
DENVER CHICAGO LOS ANGELES TORONTO 
Affiliated with OLIVER UNITED FILTERS INC. Engineers 
Dorr technical services and equipment are available from the following companies: 


HOLLAND: Dorr-Oliver tl. V. The Haguc ENGLAND: Dorr-Oliver Company Ltd., London GERMANY: Dor’-Oliver Geselischaft, m. b. H. Berlin 
FRANCE: Soc. Dorr-Oliver, Paris AUSTRALIA: Crossle & Duff Pty. Ltd., Melbourne JAPAN: Andrews & George Co. Inc., Tokyo 
SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg 
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CHANCE TAKERS... 


When Wiley Post started his record breaking “Round the World” 
flight he was taking chances. Taking chances that adverse weather 
conditions would not force him down into the vast Atlantic or at 
some unknown spot in lonely Siberian wastes. Taking chances 
that all the mechanical features of the’“Winnie Mae’ would perform 
perfectly during the whole of his journey. True,these were chances 
necessary to the success of his flight, but chances nevertheless. 

But—the important fact is this, no matter what chances he took 
he risked only his own life. 

Chance taking is out of the question when it comes to 
chlorination. Too many lives are at stake to trust this all important 
health protection to anything short of the best that science and 
modern engineering methods can produce. So when in need of 
chlorination, avoid taking chances. Turn to W&T Visible Vacuum 
Chlorinators—chlorinators with thirteen years of proved per- 
formance backing their records for dependability. 


Two New Visible Vacuum Chlorinators are described in Technical 
Publications No.157 and No.158. Send for either—or both—today 


WALLACE & TIERNAN CO. we. 


Manufacturers of Chlorine and Ammonia Contro! Apparatus 
NEWARK, NEW JERSEY 


“The Only Safe Water is a Sterilized Water” 





